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CLAIMS 



[Claim(s)] 

[Claim 1] The resist film stripper characterized by being the resist film stripper used in a lithography process, 
having a means to make a steam contact the resist film, and a means to inject a steam on the resist film, and 
exfoliating the resist film concerned according to an operation of said steam. 

[Claim 2] The resist film stripper according to claim 1 characterized by exfoliating the resist film by the 
saturated steam or superheated steam whose temperature is 70 degrees C - 200 degrees C. 
[Claim~3]~The 

having a means to inj ect saturated steam on the resist film, and exfoliating the resist film according to an 
operation of said saturated steam. 

[Claim 4] The resist film stripper according to claim 3 characterized by the temperature in the attainment part of 
said saturated steam being 70 degrees C - 100 degrees C 

[Claim 5] A resist film stripper given in any 1 term of claims 1-4 characterized by contacting, and/or injecting 
and exfoliating the steam containing a resist deterioration promotion component on the front face of said resist 
film. 

[Claim 6] A resist film stripper given in any 1 term of claims 1, 2, and 5 characterized by having steam 
developmental mechanics, a steam heating device, the controlling mechanism of the amount of feedwaters, and 
a heating heating value, and a water- vapor-pressure force-control device, connecting with an ultrapure water 
supply line, and having the steam feeder which changes and supplies 70 degrees C - 200 degrees C saturated 
steam or superheated steam. 

[Claim 7] Said steam feeder is a resist film stripper according to claim 6 characterized by having the steam 
feeder which changes the steam which has further the change device and perfusion pump of said ultrapure water 
supply line and the supply line of the solution containing a resist deterioration promotion component, and 
contains said resist deterioration promotion component, and the steam which is not contained. 
[Claim 8] A resist film stripper given in any 1 term of claims 1-7 characterized by irradiating the substrate front 
face after attaching the ultraviolet-rays reactor equipped with the ultraviolet ray lamp of wavelength with which 
the transparency distance over a steam is set to 10mm or more, installing said ultraviolet ray lamp in parallel 
with said front face, and irradiating the substrate front face under steam treatment of said resist film, and resist 
film removal. 

[Claim 9] It is a resist film stripper given in any 1 term of claims 1-8 characterized by to form the device which 
introduces a steam, and the drive with which the sweep of the injection side is carried out when a steam 
injection nozzle moves relatively to a substrate front face in the chamber which has a substrate taking-out close 
device, an ambient atmosphere purging machine style, and a discharge device, and for said steam injection 
nozzle to inject a steam on said substrate front face, and to exfoliate the resist film concerned. 
[Claim 10] The resist film stripper according to claim 9 characterized by having further a gas supply device 
from a carbon dioxide cylinder, injecting carbon dioxide gas on said substrate front face from a gas injection 
nozzle, quenching the resist film, and exfoliating the resist film concerned in said chamber. 
[Claim 1 1] The resist film stripper according to claim 7 which has further the supply line of the drug solution 
for substrate washing accompanying said steam feeder, and is characterized by being equipment which carries 
out washing by UV irradiation and steam injection to resist film removal succeedingly, and being equipment 
which performs desiccation by superheated-steam injection succeedingly. 

[Claim 12] A resist film stripper given in any 1 term of claims 1-1 1 characterized by carrying out the reuse of 
the ****** which was equipped with the filter or centrifugal separator which filters said exfoliative resist film 



which consists in effluent liquor, and separated said exfoliative resist film. 

[Claim 1 3] The resist film removal approach characterized by being the resist film removal approach performed 
z in a lithography process, performing processing to which saturated steam or superheated steam is made to 
contact the resist film, and processing which injects saturated steam or superheated steam on the resist film, and 
exfoliating the resist film concerned according to an operation of said steam. 

[Claim 14] The resist film removal approach according to claim 13 characterized by making the steam 
containing said resist deterioration promotion component contact the front face of said resist film, and 
exfoliating. 

[Claim 15] The resist film removal approach characterized by being the resist film removal approach performed 
in a lithography process, performing processing which injects saturated steam on the resist film, and exfoliating 
the resist film concerned according to an operation of said saturated steam. 

[Claim 16] The resist film removal approach according to claim 15 characterized by the temperature in the 
attainment part of said saturated steam being 70 degrees C - 100 degrees C. 

[Claim 17] The resist film removal approach given in any 1 term of claims 13-16 characterized by to irradiate 
the excimer ultraviolet rays of the wavelength whose transparency distance over a steam is 10mm or more on 
the substrate front face under steam treatment of said resist film, and irradiating the substrate front face after 
resist film removal. 

[ Claim 18 ] The resist film removal approach given in any 1 term of claims 13-17 characterized by p erform ing 

removal of the organic substance contamination by injection of a steam, metal contamination, and particle 
contamination, performing UV irradiation on the substrate front face after resist film removal succeedingly, and 
performing washing and desiccation of a steam by injection succeedingly. 

[Claim 19] The resist film removal approach given in any 1 term of claims 13-18 characterized by contacting, 
and/or injecting and exfoliating the steam containing a resist deterioration promotion component on the front 
face of said resist film. 

[Claim 20] The resist film stripper characterized by being the resist film stripper used in a lithography process, 
having a means to make a steam act on the resist film, and exfoliating said resist film according to the steam 
operation concerned. 

[Claim 2 1 ] The resist film removal approach according to claim 20 characterized by for said steam being 
saturated steam and the temperature in the attainment part of the saturated steam concerned being 70 degrees C 
- 100 degrees C. 

[Claim 22] The resist film removal approach according to claim 20 or 21 characterized by making the steam 
containing a resist deterioration promotion component act on the front face of said resist film, and exfoliating. 
[Claim 23] A means to make water act on said resist film, and a means to make an isopropyl alcohol steam act 
on said resist film, A means to make pressurization carbon dioxide gas act on said resist film, and a means to 
add a chemical entity to said steam and/or said water, A means to irradiate ultraviolet rays at said resist film, 
and a means to irradiate a RF supersonic wave at said resist film, It has said at least one means among means to 
cool the substrate with which it comes to form said resist film. A resist film stripper given in any 1 term of 
claims 20-22 characterized by exfoliating said resist film by the confounding of said at least one condition 
among the time amount / spatial conditions of operating said each means, temperature-conditions, and physics / 
chemical conditions. 

[Claim 24] It has the chamber of single wafer processing installed in said chamber for said every substrate. Said 1 
said chamber The taking-out close device of a substrate in which said resist film was formed while said each 
means was allotted, Ambient atmosphere purge / discharge device and a means to make said steam act on the 
resist film, The resist film stripper according to claim 23 characterized by having the drive to which a means to 
make water act on said resist film, and said at least one means in a means to make pressurization carbon dioxide 
gas act on said resist film are made to move relatively to the front rear face of said substrate. 
[Claim 25] Claim 23 characterized by carrying out the confounding of activation sequence and the actuation 
spacing about each actuation part of the whole surface on the front face of said resist film and the rear face of 
front of said substrate, one side, and a partial part as said time amount / spatial conditions of operating said each 
means and/or said each device is a resist film stripper given in 24. 

[Claim 26] A resist film stripper given in any 1 term of claims 23-25 characterized by carrying out the 
confounding of processing temperature and its rise-and-fall rate about each actuation part of the whole surface 
on the front face of said resist film, and the rear face of front of said substrate, one side, and a partial part as said 
temperature-conditions of operating said each means and/or said each device. 



k [Claim 27] A means to add a chemical entity to said steam and/or said water, and a means to irradiate ultraviolet 
rays at said resist film, As said physics / chemical conditions of operating at least one of means to irradiate a RF 

j supersonic wave, on said resist film A resist film stripper given in any 1 term of claims 23-26 characterized by 
carrying out the confounding of combination of the chemical entity to said steam and/or said water, the 
frequency of said RF supersonic wave, and the wavelength of said ultraviolet rays. 

[Claim 28] The resist film stripper according to claim 23 to 27 characterized by carrying out the confounding of 
said time amount / spatial conditions, said temperature-conditions, and said the physics / chemical conditions 
mutually. 

[Claim 29] A means to make said steam act on the resist film is a resist film stripper given in any 1 term of 
claims 20, 22-28 characterized by having the function to contact said steam on said resist film, and the function 
which injects said steam on said resist film, and carrying out the confounding of said contact processing and 
said injection processing. 

[Claim 30] A means to make said steam act on the resist film is a resist film stripper given in any 1 term of 
claims 20, 22-29 characterized by having the function to make saturated steam act, and the function to make 
superheated steam act, and carrying out the confounding of said saturated steam processing and said 
superheated-steam processing. 

[Claim 31] A resist film stripper given in any 1 term of claims 23-30 characterized by carrying out the 
confoundin g of the steam treatment by means to make said steam act on the resist fil m, and th e chemical entity 
combination processing by means to add a chemical entity to said steam. 

[Claim 32] A resist film stripper given in any 1 term of claims 23-31 characterized by carrying out the 
confounding of the steam treatment by means to make said steam act on the resist film, and the water-injection 
processing by means to make water act on said resist film. 

[Claim 33] A resist film stripper given in any 1 term of claims 23-32 characterized by carrying out the 
confounding of the steam treatment by means to make said steam act on the resist film, and the UV irradiation 
processing by means to irradiate ultraviolet rays at said resist film. 

[Claim 34] A resist film stripper given in any 1 term of claims 23-33 characterized by carrying out the 
confounding of the steam treatment by means to make said steam act on the resist film, and the RF supersonic- 
wave superposition water exposure processing by means to irradiate a RF supersonic wave at said resist film. 
[Claim 35] A resist film stripper given in any 1 term of claims 23-34 characterized by carrying out the 
confounding of the steam treatment by means to make said steam act on the resist film, and the pressurization 
carbon-dioxide-gas injection processing by means to make pressurization carbon dioxide gas act on said resist 
film. 

[Claim 36] A resist film stripper given in any 1 term of claims 23-35 characterized by carrying out the 
confounding of the steam treatment by means to make said steam act on the resist film, and the cooling 
processing by means to cool the substrate with which it comes to form said resist film. 
[Claim 37] A resist film stripper given in any 1 term of claims 23-36 characterized by carrying out the 
confounding of the steam treatment by means to make said steam act on the resist film, and the steam treatment 
by means to make said isopropyl alcohol steam act on the resist film. 

[Claim 38] A resist film stripper given in any 1 term of claims 23-37 characterized by carrying out the 
confounding of the pressurization carbon-dioxide-gas injection processing by means to make pressurization 
carbon dioxide gas act on said resist film, and the UV irradiation processing by means to irradiate ultraviolet 
rays at said resist film. 

[Claim 39] A resist film stripper given in any 1 term of claims 23-38 characterized by processing said substrate 
front face after said resist film removal, removing the residue and foreign matter of said resist film, and 
purifying the front face concerned by carrying out the confounding of said time amount / spatial conditions of 
operating said each means and/or said each device, said temperature-conditions, and said the physics / chemical 
conditions. 

[Claim 40] The resist film removal approach characterized by being the resist film removal approach performed 
in a lithography process, performing processing to which a steam is made to act on the resist film, and 
exfoliating said resist film according to the steam operation concerned. 

[Claim 41] The processing to which water is made to act on said resist film, and the processing to which an 
isopropyl alcohol steam is made to act on said resist film, The processing to which pressurization carbon 
dioxide gas is made to act on said resist film, and the processing which adds a chemical entity to said steam 
and/or said water, The processing which irradiates ultraviolet rays at said resist film, and the processing which 



- irradiates a RF supersonic wave at said resist film, It has said at least one processing among the processings 
which cool the substrate with which it comes to form said resist film. The resist film removal approach 
according to claim 40 characterized by exfoliating said resist film by the confounding of said at least one 
condition among the time amount / spatial conditions of operating said each processing, temperature-conditions, 
and physics / chemical conditions. 

[Claim 42] The resist film removal approach according to claim 41 characterized by carrying out the 
confounding of activation sequence and the actuation spacing about each actuation part of the whole surface on 
the front face of said resist film, and the rear face of front of said substrate, one side, and a partial part as said 
time amount / spatial conditions of operating said each processing. 

[Claim 43] The resist film removal approach according to claim 41 or 42 characterized by carrying out the 
confounding of processing temperature and its rise-and-fall rate as said temperature-conditions of operating said 
each processing, about each actuation part of the whole surface oh the front face of said resist film, and the rear 
face of front of said substrate, one side, and a partial part. 

[Claim 44] The processing which adds a chemical entity to said steam and/or said water, and the processing 
which irradiates ultraviolet rays at said resist film, As said physics / chemical conditions of operating at least 
one of the processings which irradiate a RF supersonic wave on said resist film The resist film removal 
approach given in any 1 term of claims 41-43 characterized by carrying out the confounding of combination of 

the chemical entity to said steam and/or said water, the frequency of said R F supersoni c wave, and the 
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[Claim 45] The resist film removal approach according to claim 41 to 44 characterized by carrying out the 
confounding of said time amount / spatial conditions, said temperature-conditions, and said the physics / 
chemical conditions mutually. 

[Claim 46] The processing to which said steam is made to act on the resist film is the resist film removal 
approach given in any 1 term of claims 40-45 characterized by having the process which contacts said steam on 
said resist film, and the process which injects said steam on said resist film, and carrying out the confounding of 
said contact process and said injection process. 

[Claim 47] The processing to which said steam is made to act on the resist film is the resist film removal 
approach given in any 1 term of claims 40-46 characterized by having the process on which saturated steam is 
made to act, and the process on which superheated steam is made to act, and carrying out the confounding of 
said saturated steam process and said superheated-steam process. 

[Claim 48] The resist film removal approach given in any 1 term of claims 41-47 characterized by carrying out 
the confounding of the steam process by the processing to which said steam is made to act on the resist film, 
and the chemical entity compounding operation by the processing which adds a chemical entity to said steam. 
[Claim 49] The resist film removal approach given in any 1 term of claims 41-48 characterized by carrying out 
the confounding of the steam process by the processing to which said steam is made to act on the resist film, 
and the water-injection process by the processing to which water is made to act on said resist film. 
[Claim 50] The resist film removal approach given in any 1 term of claims 41-49 characterized by carrying out 
the confounding of the steam process by the processing to which said steam is made to act on the resist film, 
and the UV irradiation process by the processing which irradiates ultraviolet rays at said resist film. 
[Claim 51] The resist film removal approach given in any 1 term of claims 41-50 characterized by carrying out 
the confounding of the steam process by the processing to which said steam is made to act on the resist film, 
and the RF supersonic-wave superposition water exposure process by the processing which irradiates a RF 
supersonic wave at said resist film. 

[Claim 52] The resist film removal approach given in any 1 term of claims 41-51 characterized by carrying out 
the confounding of the steam process by the processing to which said steam is made to act on the resist film, 
and the pressurization carbon-dioxide-gas injection process by the processing to which pressurization carbon 
dioxide gas is made to act on said resist film. 

[Claim 53] The resist film removal approach given in any 1 term of claims 41-52 characterized by carrying out 
the confounding of the steam process by the processing to which said steam is made to act on the resist film, 
and the cooling process by the processing which cools the substrate with which it comes to form said resist film. 

[Claim 54] The resist film removal approach given in any 1 term of claims 41-53 characterized by carrying out 
a confounding to the steam process by the processing to which said steam is made to act on the resist film, and 
the steam process by the processing to which said iso pull pill alcoholic steam is made to act on the resist film. 



[Claim 55] The resist film removal approach given in any 1 term of claims 41-54 characterized by carrying out 
the confounding of the pressurization carbon-dioxide-gas injection process by the processing to which 
pressurization carbon dioxide gas is made to act on said resist film, and the UV irradiation process by the 
processing which irradiates ultraviolet rays at said resist film. 

[Claim 56] The resist film removal approach given in any 1 term of claims 41-55 characterized by processing 
said substrate front face after said resist film removal, removing the residue and foreign matter of said resist 
film, and purifying the front face concerned by carrying out the confounding of said time amount / spatial 
conditions of operating said each processing, said temperature-conditions, and said the physics / chemical 
conditions. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an indispensable resist stripper and the resist removal approach 

in the lithography process for fine structure formation, such as a semiconductor integrated circuit. 

[0002] 

[Description of the Prior Art] as the technique of removing current and the resist film — the oxygen plasma — 
the resisTfilm - ashing there fslhe approaclfof removing" a method of cari^hg~out th~e Heating~dis solufionof 
the resist film using an organic solvent (organic solvents, such as a phenol system and a halogen system, 90 
degrees C - 130 degrees C), or a heating solution process using concentrated sulfuric acid and a hydrogen 
peroxide. The time amount, the energy, and the chemistry ingredient for any [ these ] technique disassembling 
the resist film and dissolving it are required, and it has become the burden of a lithography process. Still a few 
[ although a demand on the new resist removal technique replaced with removal by such ashing and the 
dissolution is large / development of an exfoliation technique ] . The example of representation is the new 
technique of developing exfoliation liquid and using an exfoliation operation of a RF supersonic wave. The 
exfoliation effectiveness of "salts, such as an IPA-H20 two-component system + fluoride," is accepted as 
exfoliation liquid. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the resist film stripper and 
the resist film removal approach of realizing the environmental symbiosis mold technique for which is using the 
physical-properties change and the structural change by the steam and ultraviolet rays of a resist to exfoliate the 
resist film, and it depends on the breakaway from a resource and an energy multi-consumption mold technique, 
i.e., removal of a resist, neither at energy nor a chemistry solvent. 

[0004] It is choosing the addition component which uses deterioration by structural change of physical- 
properties change of softening by the steam and ultraviolet rays of the resist film, expansion, hydration, 
swelling, coagulation, etc., bridge formation, oxidation, decomposition, etc., etc., and specifically promotes 
deterioration, making it act, and removing the resist film. 

[0005] If it puts in another way, it will be removing the resist film according to the effectiveness which carries 
out the confounding of the application of a means (processing) injecting a steam, pressurization water, and 
pressurization carbon dioxide gas on the resist film, a means (processing) adding a chemical entity to said steam 
and pressurization water, the means (processing) that heats and cools a substrate, a means (processing) 
irradiating ultraviolet rays, etc., time-amount / spatial, and temperature-wise and chemically. 
[0006] this invention persons did research and development by taking up each following component 
engineering as a technical problem. 

Promotion of deterioration by the UV irradiation of the chemical deterioration promotion resist film of the 
deterioration resist film by the steam of the resist film [0007] 

[Means for Solving the Problem] The resist film stripper of this invention is equipment used in the lithography 
process of a semiconductor device or a liquid crystal display, is equipped with a means to make a steam contact 
the resist film, and a means to inject a steam on the resist film, and exfoliates the resist film concerned 
according to an operation of said steam. 

[0008] One mode of the resist film stripper of this invention exfoliates the resist film by the saturated steam or 
superheated steam whose temperature is 70 degrees C - 200 degrees C. 

[0009] The resist film stripper of this invention is equipment used in a lithography process, is equipped with a 



means to inject saturated steam on the resist film, and exfoliates the resist film according to an operation of said 
saturated steam. 

[0010] In one mode of the resist film stripper of this invention, the temperature in the attainment part of said 
saturated steam is 70 degrees C - 100 degrees C. 

[001 1] On the front face of said resist film, it contacts and/or injects and one mode of the resist film stripper of 
this invention exfoliates the steam containing a resist deterioration promotion component. 
[0012] One mode of the resist film stripper of this invention has steam developmental mechanics, a steam 
heating device, the controlling mechanism of the amount of feedwaters, and a heating heating value, and a 
water- vapor-pressure force-control device, and it connects with an ultrapure water supply line, and it is 
equipped with the steam feeder which changes and supplies 70 degrees C - 200 degrees C saturated steam or 
superheated steam. 

[0013] The resist film stripper of this invention sets like 1 voice, and said steam feeder has further the change 

device and perfusion pump of said ultrapure water supply line and the supply line of the solution containing a 

resist deterioration promotion component, and is equipped with the steam feeder which changes the steam 

containing said resist deterioration promotion component, and the steam which is not contained. 

[0014] One mode of the resist film stripper of this invention attaches the ultraviolet-rays reactor equipped with 

the ultraviolet ray lamp of wavelength with which the transparency distance over a steam is set to 10mm or 

-more,_mstdls-sai<Lulte^ 

after irradiating the substrate front face under steam treatment of said resist film, and resist film removal. 
[0015] The resist film stripper of this invention sets like 1 voice, the device which introduces a steam, and the 
drive with which the sweep of the injection side is carried out when a steam injection nozzle moves relatively to 
a substrate front face are formed in the chamber which has a substrate taking-out close device, an ambient 
atmosphere purging machine style, and a discharge device, and said steam injection nozzle injects a steam on 
said substrate front face, and exfoliates the resist film concerned. 

[0016] In said chamber, one mode of the resist film stripper of this invention has further a gas supply device 
from a carbon dioxide cylinder, injects carbon dioxide gas on said substrate front face from a gas injection 
nozzle, quenches the resist film, and exfoliates the resist film concerned. 

[0017] One mode of the resist film stripper of this invention is equipment which has further the supply line of 
the drug solution for substrate washing accompanying said steam feeder, and carries out washing by UV 
irradiation and steam injection to resist film removal succeedingly, and is equipment which performs 
desiccation by superheated-steam injection succeedingly. 

[0018] One mode of the resist film stripper of this invention carries out the reuse of the ****** which was 
equipped with the filter or centrifugal separator which filters said exfoliative resist film which consists in 
effluent liquor, and separated said exfoliative resist film. 

[0019] The resist film removal approach of this invention is an approach performed in the lithography process 
of a semiconductor device or a liquid crystal display, performs processing to which saturated steam or 
superheated steam is made to contact the resist film, and processing which injects saturated steam or 
superheated steam on the resist film, and exfoliates the resist film concerned according to an operation of said 
steam. 

[0020] One mode of the resist film removal approach of this invention makes the steam containing said resist 
deterioration promotion component contact the front face of said resist film, and exfoliates. 
[0021] The resist film removal approach of this invention is an approach performed in a lithography process, 
performs processing which injects saturated steam on the resist film, and exfoliates the resist film concerned 
according to an operation of said saturated steam. 

[0022] The resist film removal approach of this invention sets like 1 voice, and the temperature in the 
attainment part of said saturated steam is 70 degrees C - 100 degrees C. 

[0023] The resist film removal approach of this invention sets like 1 voice, and the transparency distance over a 
steam irradiates the substrate front face under steam treatment of said resist film to the excimer ultraviolet rays 
of the wavelength which is 10mm or more, and irradiates the substrate front face after resist film removal. 
[0024] One mode of the resist film removal approach of this invention performs removal of the organic 
substance contamination by injection of a steam, metal contamination, and particle contamination, performing 
UV irradiation on the substrate front face after resist film removal succeedingly, and performs washing and 
desiccation of a steam by injection succeedingly. 



[0025] On the front face of said resist film, it contacts and/or injects and one mode of the resist film removal 
approach of this invention exfoliates the steam containing a resist deterioration promotion component. 
[0026] The resist film stripper of this invention is used in a lithography process, is equipped with a means to 
make a steam act on the resist film, and exfoliates said resist film according to the steam operation concerned. 
[0027] In one mode of the resist film stripper of this invention, said steam is saturated steam and the 
temperature in the attainment part of the saturated steam concerned is 70 degrees C - 100 degrees C. 
[0028] In one mode of the resist film stripper of this invention, the steam containing a resist deterioration 
promotion component is made to act on the front face of said resist film, and it exfoliates. 
[0029] A means by which one mode of the resist film stripper of this invention makes water act on said resist 
film, A means to make an isopropyl alcohol steam act on said resist film, A means to make pressurization 
carbon dioxide gas act on said resist film, and a means to add a chemical entity to said steam and/or said water, 
A means to irradiate ultraviolet rays at said resist film, and a means to irradiate a RF supersonic wave at said 
resist film, It has said at least one means among means to cool the substrate with which it comes to form said 
resist film, and said resist film is exfoliated by the confounding of said at least one condition among the time 
amount / spatial conditions of operating said each means, temperature-conditions, and physics / chemical 
conditions. 

[0030] One mode of the resist film stripper of this invention is equipped with the chamber of single wafer 
processing installed in said chamber for said every substrate. Said said chamber The taking-out cl ose device of a 
substrate in which said resist film was formed while said each means was allotted, Ambient atmosphere purge / 
discharge device and a means to make said steam act on the resist film, It has the drive to which a means to 
make water act on said resist film, and said at least one means in a means to make pressurization carbon dioxide 
gas act on said resist film are made to move relatively to the front rear face of said substrate. 
[003 1 ] The resist film stripper of this invention sets like 1 voice, and the confounding of activation sequence 
and the actuation spacing is carried out about each actuation part of the whole surface on the front face of said 
resist film, and the rear face of front of said substrate, one side, and a partial part as said time amount / spatial 
conditions of operating said each means and/or said each device. 

[0032] The resist film stripper of this invention sets like 1 voice, and the confounding of processing temperature 
and its rise-and-fall rate is carried out about each actuation part of the whole surface on the front face of said 
resist film, and the rear face of front of said substrate, one side, and a partial part as said temperature-conditions 
of operating said each means and/or said each device. v 

[0033] The confounding of combination of the chemical entity to said steam and/or said water, the frequency of 
said supersonic wave, and the wavelength of said ultraviolet rays is carried out as said physics / chemical 
conditions of operating at least one of a means for the resist film stripper of this invention to set like 1 voice, 
and to add a chemical entity to said steam and/or said water, a means to irradiate ultraviolet rays at said resist 
film, and means to irradiate a RF supersonic wave at said resist film. 

[0034] The resist film stripper of this invention sets like 1 voice, and the confounding of said time amount / 
spatial conditions, said temperature-conditions, and said the physics / chemical conditions is carried out 
mutually. 

[0035] A means for the resist film stripper of this invention to set like 1 voice, and to make said steam act on 
the resist film has the function to contact said steam on said resist film, and the function which injects said 
steam on said resist film, and carries out the confounding of said contact processing and said injection 
processing. 

[0036] A means for the resist film stripper of this invention to set like 1 voice, and to make said steam act on 
the resist film has the function to make saturated steam act, and the function to make superheated steam act, and 
carries out the confounding of said saturated steam processing and said superheated-steam processing. 
[0037] The resist film stripper of this invention sets like 1 voice, and the confounding of the steam treatment by 
means to make said steam act on the resist film, and the chemical entity combination processing by means to 
add a chemical entity to said steam is carried out. 

[0038] The confounding of the water-injection processing by means to make water act on the steam treatment 
by means to set like 1 voice and to make said steam act on the resist film and said resist film of the resist film 
stripper of this invention is carried out. 

[0039] The confounding of the UV irradiation processing by means to irradiate ultraviolet rays at the steam 
treatment by means to set like 1 voice and to make said steam act on the resist film and said resist film of the 



resist film stripper of this invention is carried out. 

[0040] The confounding of the RF supersonic-wave superposition water exposure processing by means to 
irradiate a RF supersonic wave at the steam treatment by means to set like 1 voice and to make said steam act 
on the resist film and said resist film of the resist film stripper of this invention is carried out. 
[0041] The confounding of the pressurization carbon-dioxide-gas injection processing by means to make 
pressurization carbon dioxide gas act on the steam treatment by means to set like 1 voice and to make said 
steam act on the resist film and said resist film of the resist film stripper of this invention is carried out. 
[0042] The confounding of the cooling processing by means to cool the substrate with which it comes to form 
the steam treatment by means to set like 1 voice and to make said steam act on the resist film and said resist 
film of the resist film stripper of this invention is carried out. 

[0043] The confounding of the steam treatment by means to make the steam treatment by means to set like 1 
voice and to make said steam act on the resist film and said isopropyl alcohoLsteam of the resist film stripper of 
this invention act on the resist film is carried out. 

[0044] The resist film stripper of this invention sets like 1 voice, and the confounding of the pressurization 
carbon-dioxide-gas injection processing by means to make pressurization carbon dioxide gas act on said resist 
film, and the UV irradiation processing by means to irradiate ultraviolet rays at said resist film is carried out. 
[0045] By carrying out the confounding of said time amount / spatial conditions of setting like 1 voice and 

operatmg-saicLeach-means-and/o^ 

conditions of the resist film stripper of this invention, said substrate front face after said resist film removal is 
processed, the residue and foreign matter of said resist film are removed, and the front face concerned is 
purified. 

[0046] The resist film removal approach of this invention is technique performed in a lithography process, 
performs processing to which a steam is made to act on the resist film, and exfoliates said resist film according 
to the steam operation concerned. 

[0047] The processing to which one mode of the resist film removal approach of this invention makes water act 
on said resist film, The processing to which an isopropyl alcohol steam is made to act on said resist film, The 
processing to which pressurization carbon dioxide gas is made to act on said resist film, and the processing 
which adds a chemical entity to said steam and/or said water, The processing which irradiates ultraviolet rays at 
said resist film, and the processing which irradiates a RF supersonic wave at said resist film, It has said at least 
one processing among the processings which cool the substrate with which it comes to form said resist film, and 
said resist film is exfoliated by the confounding of said at least one condition among the time amount / spatial 
conditions of operating said each processing, temperature-conditions, and physics / chemical conditions. 
[0048] One mode of the resist film removal approach of this invention carries out the confounding of activation 
sequence and the actuation spacing about each actuation part of the whole surface on the front face of said resist 
film, and the rear face of front of said substrate, one side, and a partial part as said time amount / spatial 
conditions of operating said each processing. 

[0049] One mode of the resist film removal approach of this invention carries out the confounding of processing 
temperature and its rise-and-fall rate as said temperature-conditions of operating said each processing, about 
each actuation part of the whole surface on the front face of said resist film, and the rear face of front of said 
substrate, one side, and a partial part. 

[0050] One mode of the resist film removal approach of this invention carries out the confounding of 
combination of the chemical entity to said steam and/or said water, the frequency of said supersonic wave, and 
the wavelength of said ultraviolet rays as said physics / chemical conditions of operating at least one of the 
processing which adds a chemical entity to said steam and/or said water, the processing which irradiates 
ultraviolet rays at said resist film, and the processings which irradiate a RF supersonic wave at said resist film. 
[0051] One mode of the resist film removal approach of this invention carries out the confounding of said time 
amount / spatial conditions, said temperature-conditions, and said the physics / chemical conditions mutually. 
[0052] The processing to which one mode of the resist film removal approach of this invention makes said 
steam act on the resist film has the process which contacts said steam on said resist film, and the process which 
injects said steam on said resist film, and carries out the confounding of said contact process and said injection 
process. 

[0053] The processing to which one mode of the resist film removal approach of this invention makes said 
steam act on the resist film has the process on which saturated steam is made to act, and the process on which 



superheated steam is made to act, and carries out the confounding of said saturated steam process and said 
superheated-steam process. 

[0054] One mode of the resist film removal approach of this invention carries out the confounding of the steam 
process by the processing to which said steam is made to act on the resist film, and the chemical entity 
compounding operation by the processing which adds a chemical entity to said steam. 

[0055] One mode of the resist film removal approach of this invention carries out the confounding of the steam 
process by the processing to which said steam is made to act on the resist film, and the water-injection process 
by the processing to which water is made to act on said resist film. 

[0056] One mode of the resist film removal approach of this invention carries out the confounding of the steam 
process by the processing to which said steam is made to act on the resist film, and the UV irradiation process 
by the processing which irradiates ultraviolet rays at said resist film. 

[0057] One mode of the resist film removal approach of this invention carries out the confounding of the steam 
process by the processing to which said steam is made to act on the resist film, and the RF supersonic-wave 
superposition water exposure process by the processing which irradiates a RF supersonic wave at said resist 
film. 

[0058] One mode of the resist film removal approach of this invention carries out the confounding of the steam 
process by the processing to which said steam is made to act on the resist film, and the pressurization carbon- 
di oxide- gas injection p roces s b y the processing to which pressurization carbon.dioxide gasismada to- acton- 

said resist film. 

[0059] One mode of the resist film removal approach of this invention carries out the confounding of the steam 
process by the processing to which said steam is made to act on the resist film, and the cooling process by the 
processing which cools the substrate with which it comes to form said resist film. 

[0060] One mode of the resist film removal approach of this invention carries out a confounding to the steam 
process by the processing to which said steam is made to act on the resist film, and the steam process by the 
processing to which said iso pull pill alcoholic steam is made to act on the resist film. 
[0061] One mode of the resist film removal approach of this invention carries out the confounding of the 
pressurization carbon-dioxide-gas injection process by the processing to which pressurization carbon dioxide 
gas is made to act on said resist film, and the UV irradiation process by the processing which irradiates 
ultraviolet rays at said resist film. 

[0062] By carrying out the confounding of said time amount / spatial conditions of operating said each 
processing, said temperature-conditions, and said the physics / chemical conditions, one mode of the resist film 
removal approach of this invention processes said substrate front face after said resist film removal, removes the 
residue and foreign matter of said resist film, and purifies the front face concerned. 
[0063] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt which applied this invention is 
explained. 

[0064] 1. Hole nature and hydrogen bond nature of the resist exfoliation resist chemical structure by the steam : 
a lithography process is a process which is made to paste up the resist film on a processing front face, irradiates 
electromagnetic wave energy through the fine structure pattern gap formed in a mask, develops a pattern using 
the difference of resist solubility between an exposure part and a non-irradiating part, and performs pattern 
etching, in order to form the fine structure of a semiconductor integrated circuit. 
[0065] In photolithography, the ultraviolet rays of short wavelength are gradually used [ progress / the 
generation of a degree of integration ] with g line, i line, and ArF-F2 excimer laser. As a matter of course, the 
chemical structure of a resist is reformed with short wavelength-ization and is further reformed towards future 
X-ray and electron-beam lithography age in the future. An important thing is discerning the physical properties 
of the basic structure which does not change to the inside where the chemical structure of a resist is reformed 
fundamentally. 

[0066] this invention persons pay their attention to the hole nature and hydrogen bond nature of **- 
SUPORIMA basic structure of a resist. The **-SUPORIMA basic structure of various photoresists, such as a 
resist of the current mainstream and also a resist for ARF excimers, is shown in Table 1 from the early resist 
KPR. The chemical structures of a principal chain and a side chain completely differ in various many ways. 
However, a fundamental common feature exists between the basic structures of these many ways. 
[0067] 
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[0068] They are the hole nature of basic structure, and the hydrogen bond nature of a configuration radical. For 
the structure which is cyclic structure or has side chains, such as an alicycle radical and a phenolic group, 
polymer basic structure has a large gap. 

[0069] Moreover, the strong configuration radical of hydrogen bond nature, for example, a phenolic group, the 

cull BONIRU radical, the ester group, etc. are introduced. These radicals need to be introduced, in order that a 

resist may respond to light energy sensitively. Moreover, a resist must have solubility in a developer and hole 

nature and hydrogen bond nature are physical properties required for the dissolution. 

[0070] Moreover, the water permeability of a resist is larger than other organic polymers. For example, 

although the water permeability (Pa-cm 2-s-l-m-2) of Teflon (trademark) and polyethylene is about 3x10-1 1, it 

thinks from the base polymer basic structure (refer to Table 1) of a resist, and it is thought that the permeability 

of the water of a resist is larger. To the compactness of the organic polymer of structure regularity, the polymer 

structure of a resist is hole nature and this reason is further loved with hydrogen bond nature. 

[0071] It is required that a resist should be a future and chemistry magnification mold, and addition of a 



chemistry magnification component is performed. However, **-SUPORIMA basic structure governs "resist 
exfoliation." The description of this invention is to use the hole nature which is the fundamental physical 
properties of a resist, and hydrogen bond nature. 

[0072] Deterioration of the resist film by the steam: The condition of the resist film pays its attention to this 
invention persons with a steam at the fact of changing quickly and notably. As a matter of course, physical- 
properties-change of swelling, separation, coagulation, etc. produces physical changes, such as softening, 
expansion, etc. by high temperature steam, and according to the class and steam conditions of a resist, although 
the modality is various, it is admitted that chemical structure-deterioration of the resist film has occurred. The 
contents of this deterioration are guessed as follows. 

[0073] Since the basic structure of a resist base polymer has hole nature as mentioned above, the resist 
permeability of a steam is very large. The resist film in contact with a steam will be momentarily thrown into 
the high-temperature-chemistry system of reaction. Many [ the chemical action of hot water / a powerful thing 
is known well and / the example of hydrolysis of the organic compound by high temperature hot water ] In the 
resist chemical structure, the large side chain and light-sensitive radical of hydrogen bond nature exist. It does 
not stop at hydrolysis and oxidization of these radicals, but bridge formation of resist basic structure advances. 
[0074] An operation of saturated steam or superheated steam: Steam temperature required for processing of the 
resist film changes with the class and resist process conditions of a resist. Steam temperature is chosen as the 
fitness value of 70 degrees C - 200 degrees C. As long as the situation of a subs trate al lows, you may be 200 
degrees C or more. In UV irradiation, superheated steam does not have the ultraviolet absorption and dispersion 
by Myst, and its ultraviolet-rays transparency effectiveness is high. Moreover, superheated steam is not 
influenced ofMyst in desiccation of a resist film exfoliation front face. . 

[0075] Exfoliation of the swelling resist film by steam injection and a substrate: The injection force of a steam 
acts effective in exfoliation of the swelling resist film and a substrate. High temperature steam and Myst, and 
the resist film that carried out hydration and swelling by the swelling promotion component further and that has 
been made flexible exfoliate easily [ the linear velocity of steam injection ] from a substrate front face by 
several m/second - the 10m [/second ] number. Although it depends for an exfoliation rate on the class of resist, 
the resist by which especially the ion implantation was carried out cannot tend to exfoliate easily. A pattern 
configuration is also related and there is an inclination to be hard to exfoliate when especially an aspect ratio is 
large. Such resist physical properties and substrate structure are taken into consideration, and the linear velocity 
and injection time of injection are controlled. In order not to give a damage to the fine structure of an exposure 
with resist exfoliation, it is important to control injection linear velocity. 

[0076] Contact and injection of a steam: The equipment which can combine the step which a steam is made to 
contact the resist film and is deteriorated, and the step which injects a steam on the resist film which 
deteriorated and exfoliates on it is required. 

[0077] The surface structure exposed by resist exfoliation does not have slight damage, either, and must be 
protected. While the injection force of the number of linear velocity, and number [ 1m //second / - a 
10m //second / number ] steam is powerful and effective in resist exfoliation, a possibility of giving a damage to 
a device front face has it. After advancing resist film deterioration in a contact step, 2 step processing in which 
it exfoliates at a short-time injection step is effective. Especially, it is suitable for removal of the ion 
implantation resist film with a slow deterioration rate, and resist film removal in the front face where a structure 
aspect ratio is large. 

[0078] Resist exfoliation only by injection of saturated steam: this invention persons hit on an idea to exfoliate 
the resist film only by injection of the steam containing a drop, i.e., saturated steam, without passing through 
two steps, contact of a steam, and injection, as mentioned above. 

[0079] After specifically carrying out patterning of the Si02 film 43 on a substrate 42 as shown in drawing 1 
for example, face removing the resist film 44, and the injection nozzle 41 of a steam is made to counter the 
resist film 44, a steam is injected, and the resist film 44 is exfoliated. The temperature of the saturated steam in 
the attainment part of a steam, i.e., the surface part of the resist film 44, is made for 70 degrees C - 100 degrees 
C to turn into 75 degrees C - 85 degrees C preferably as injection conditions at this time. It is because the 
injected steam will turn into saturated steam of the suitable drop content for resist exfoliation by the surface part 
of the resist film 44 if this is adjusted to the temperature requirement concerned. And in the example of 
illustration, distance in the front face of the resist film 44 was set to 10mm from the injection nozzle 41 as an 
example which becomes in the temperature requirement concerned. Moreover, it is made for less than 



10kg/cm2 of steam injection pressures which can be set at least to the point of an injection nozzle 41 to become 
l-2kg/cm2 preferably. This is because there is a possibility of having a bad influence on the device member 
formed on the injection nozzle 41 or the substrate 42 when the pressure concerned exceeds 10kg/cm2. 
[0080] The processing which uses for a contact step the resist deterioration promotion component content steam 
stated to the following knot, and uses a pure-water steam for an injection step is effective in prevention of the 
damage of a metal wiring front face. 

[0081] Resist deterioration promotion component: The physical properties structural deterioration by high 
temperature steam admitted that the component which promotes deterioration was made to contain and it could 
accelerate in a steam. Although especially the resist film hardened by the ion-implantation treatment process is 
very difficult to exfoliate, quick exfoliation will be attained if a promotion component contains with a steam. 
Since the contents of the promotion component change with classes of resist, it is necessary to choose them 
separately. Moreover, it is necessary to consider the chemical action of protection of the structure substrate after 
resist exfoliation, for example, the metal front face of a metal wiring substrate. 

[0082] The oxidizing substance is effective as a promotion component of bridge formation or oxidation. For 
example, a hydrogen peroxide also makes the ion-implantation processing resist film deteriorate and exfoliate 
for a short time. It is thought that it is based on the oxidation of the chemical bond of the resist by powerful 
radical reaction. Ozone water is also effective as a promotion component of oxidation. 

[ 00831 as other o xidizing substan ces - C12-H2Q, Br2-H20, 12-KL NaCIO, and NaC104, KMnQ4 andKZ - r I 

Cr07, Ce (S04)2, etc. are chosen. 

[0084] Alkali is a powerful promotion component. For example, the caustic alkali water solution of 10-12 is 
preferably used eight to about 14 with a pH value. It has wettability and permeability in a resist front face, and a 
removal operation becomes quick. As alkali, KOH, NaOH, and NaC03 and calcium (OH)2, Ba (OH)2, 
NH40H, TMAH, etc. can use. 

[0085] Concretely, using KOH of alkali as a resist deterioration promotion component, by the technique shown 
in drawin g 1 , when carrying out the ion implantation of the impurity (As), the removal rate at the time of 
removing the resist film used as a mask was investigated. A measurement result is shown in drawing 2 . Here, 
an axis of abscissa is the concentration (% of the weight) of KOH, and an axis of ordinate is a removal rate 
(second). Thus, a removal rate is so quick that KOH concentration is high, and it turns out that efficient resist 
removal is realized. However, if KOH concentration exceeds a certain amount of value, in order to be anxious 
about the bad influence to a device ingredient, it is thought that below 0.1 (% of the weight) extent is 
appropriate. 

[0086] An acid and oxidizing acid are the promotion components of deterioration. For example, H2S04 makes 
a resist construct a bridge strongly. H2 - S04, HN03, HCIO, HC104, HC1, HF, etc. can use. 
[0087] While a surface active agent has an interface osmosis operation, it has the surface action to which the 
removed resist flake prevents carrying out the reattachment to a front face. An anion [ as / whose contact angle 
over a resist front face is 20 or less degrees preferably 30 or less degrees as a surface active agent ], a cation, 
and a nonionic surface active agent are chosen. 

[0088] 2. The decomposition test data based on the ultraviolet rays of a photoresist is shown in the 
decomposition table 2 of the resist by the resist exfoliation (1) ultraviolet rays by ultraviolet rays. Photoresist 
photodissociation can be carried out using Xe excimer lamp (wavelength of 172nm) as an ultraviolet ray lamp. 
However, catabolic rate is small in order to apply to the process which removes a resist. Although the attempt 
which ozone is made to exist in high concentration and is accelerated occurs, practical use has much difficulty. 
[0089] 
[Table 2] 
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[0090] this invention persons pay their attention to deterioration of the resist by ultraviolet rays. Not resist 



decomposition but resist exfoliation is meant. Since an ultraviolet-rays photon has powerful bridge formation or 
a promotion operation of oxidization, the metamorphosis of a resist is powerful. A crowdedness effect with the 
/ metamorphosis of a steam is used. Moreover, since resist permeability is large, ultraviolet rays reach the 
boundary layer of a resist/substrate enough. It is a powerM osmosis operation. Deterioration of a boundary 
layer leads to the exfoliation effectiveness directly. 

[0091] 3. Illustrate the principle Fig. of a steam feeder to steam feeder drawing 3 . The superheater 3 and the 
heating block 4 for overheating for the evaporator 1 for saturated steam generating and the heating block 2 for 
evaporation, and superheated-steam generating are arranged between the amount pump 5 of steady flow, and 
the pressure-control needle valve 6. The internal pressure of this steam generation system is measured by the 
pressure gage 7. Saturated steam temperature and superheated-steam temperature are measured with 
thermometers 8 and 9. The heat transfer area of an evaporator 1 is designed so that the burnout point conditions 
of an ebullition characteristic curve may be satisfied. 

[0092] The change of a pure-water steam and a promotion component content steam: Open the bulb 10 for 
ultrapure water Rhine at the time of steam generating of ultrapure water, and open the bulb 1 1 for water- 
solution Rhine at the time of steam generating containing a promotion component. 

[0093] The change of saturated steam and superheated steam: Don't supply a heating value to the heating block 
4 for overheating at the time of saturated steam supply, but a superheater 3 only serves as a steam path at this 

time. At the time_of superheated-steam supply,_a_heatingjralu& is-SUppliedJoLthe. heatmg_block4^o ^ 

overheating, and it overheats it with a superheater 3. 

[0094] The change of steam contact and steam injection: Open the introductory bulb 12 for the case where a 
steam is introduced into the processing chamber 15. When injecting a steam on a processing front face, the 
steam injection bulb 13 is opened and a steam is injected on the processing front face 16 from the steam 
injection nozzle 14. 

[0095] The control condition of the steam supply to Table 3 is illustrated. The conditions of a steam injection 
nozzle are illustrated to Table 4. Nozzle dimensions, a water vapor content, and jet velocity are designed by 
arbitration so that the purpose may be suited. 
[0096] 
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[0097] 
[Table 4] 
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[0098] 4. Selection of the ultraviolet-rays wavelength of the lamp used for an ultraviolet-rays reactor ultraviolet- 
rays reactor and a time amount property is an important technical element. 

[0099] Selection of ultraviolet-rays wavelength: Energy becomes size and the permeability of an exposure 



ambient atmosphere becomes smallness, so that ultraviolet rays serve as short wavelength. Ultraviolet-rays 
wavelength must be selected so that permeability may be satisfied. 

[0100] The relation of the light absorption cross section and light transmittance of a molecule which exists in an 
ambient atmosphere is given by (1) formula. The logarithm and distance of permeability serve as 
proportionality. Artificers make transparency distance an index 50%. Transparency distance is given by (2) 
formulas this 50%. The relation of ultraviolet-rays wavelength and 50% transparency distance of the air 
acquired by (2) types or observation, water, and a steam is shown in Table 5. For example, 50% transparency 
distance of the air of ultraviolet rays with a wavelength of 172nm is acquired from the light absorption cross 
section (0.259x10-19 molecularity / cm2) of oxygen with 3.1mm, and on the other hand, an actual measurement 
is obtained with 2.2mm and is mostly in agreement. 
[0101] 

deltaCL=ln(I0/I)...(l) 

delta: The light absorption cross section (molecularity / cm2), 02 - 0.259x10-19 C: Molecule concentration 
(molecule partial pressure) 
L: Transparency distance (cm) 

10/1: Light transmittance = incident light reinforcement / transmitted light reinforcement ... (2) 
deltaCL50=ln (100/50) 

L50:50% trans parenc y distance [0102] . : x _ _ ' 
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[0103] Selection of time-response nature: Select an ultraviolet ray lamp by by any ultraviolet treatment shall be 
performed between a mold and a stationary mold at the moment. An ultraviolet-rays excimer lamp can be used 
for mold processing at the moment. The light is switched on and a steady state is reached in several seconds. It 
is suitable for the sequential process of the second unit time amount in sheet mold ultraviolet treatment. A low- 
pressure mercury lamp, i line lamp, etc. can be used for stationary mold processing. It is henceforth stable 
although several 10 minutes is taken to switch on the light and to reach a steady state. 
[0104] 5. Single- wafer-processing resist exfoliation equipment (1) equipment-configuration single-wafer- 
processing resist exfoliation equipment consists of a steam treatment chamber and an ultraviolet ray lamp 
chamber. When a substrate front face and a steam injection nozzle move relatively into the chamber which has a 
substrate taking-out close device, an ambient atmosphere purging machine style, and an effluent device, it has 
the drive by which a sweep is carried out, and an injection side arranges a point nozzle or the Rhine slit nozzle, 
and is constituted. 

[0105] The single-wafer-processing resist exfoliation equipment which has a spin rolling mechanism in drawing 
4 is illustrated. This equipment consists of a steam treatment chamber 23 equipped with the spin rolling 
mechanism 22 which rotates a substrate 21, and a lamp chamber 26 which contains an ultraviolet ray lamp 24 
and has the quartz aperture plate 25. The gas inlet 27 and the discharge duct 28 to a chamber attach. 
[0106] When introducing a steam into a processing chamber from the steam feeder 31 (equipment shown in 
drawing 3 ), the steam installation bulb 12 is opened. When injecting a steam on a processing front face, the 
steam injection bulb 13 is opened and a steam is injected on the processing front face of a base 21 from the 
steam injection nozzle 14. 



[0107] The steam injection nozzle 14 showed the case where the line ZURITTO nozzle had been arranged in 
the diameter direction. The method which drives a spot nozzle to radial, or moves or fixes some nozzles in a 
suitable distance may be used. Whenever [ spray angle / of a nozzle ], injection distance, and the degree of 
steam injection **** are optimized from various fields, such as a surface structure, damage protection, etc. of 
the processing purpose and a substrate. 

[0108] The steam treatment chamber 23 is kept warm. A steam is condensed small [ every ] with a chamber 
wall, and is useful to washing of a wall. Thus, the inside of a chamber is always maintained by clarification. 
[0109] The gas inlet 27 to a chamber is used for the chamber ambient atmosphere permutation at the time of 
substrate taking-out close. Moreover, a component effective in processing is used also for the purpose added in 
an ambient atmosphere. The discharge duct 28 is good to have the structure to cool. 
[0110] (2) Quenching of the physical exfoliation promotion resist film (quenching) : although omitted by 
drawin g 4 , a carbon-dioxide-gas injection nozzle is arranged on a substrate front face, carbon dioxide gas can 
be blown off, a dry ice grain can be injected on a substrate front face, and quenching (quenching) of the resist 
film can be carried out. It contracts and solidifies and the resist film which it was heated and was swollen 
exfoliates from a substrate. It is admitted according to the class of resist that such quenching promotes 
exfoliation. 

[0111] High-speed spin rotation: Exfoliation is promoted, when using a spin rolling mechanism and setting a 

_ratational frequencylQ-20^ 

effectiveness is weak at a periphery. 

[01 12] 6. A resist exfoliation process, the continuation-ized resist exfoliation process of the surface purification 
process after exfoliation, and the surface purification process after resist exfoliation can be made into a 
continual process. From resist film exfoliation equipment, the change to a surface purge is easy after resist film 
exfoliation. 

[0113] Resist exfoliation equipment and the surface purge after resist exfoliation are changed to arbitration by 
using further water-solution Rhine 1 1 of the steam feeder of drawin g 3 as the change system of exfoliation 
promotion solution Rhine 11 A and surface purification solution Rhine 1 IB. Since a steam and ultraviolet-rays 
superposition processing shorten effectively the both sides of exfoliation time amount and purification time 
amount, it can realize unification, without falling a throughput. 
[0114] 

[Example] Hereafter, many examples describe the concrete gestalt of invention implementation. Although the 
publication is omitted in each example, a resist desquamative state is based on optical microscope observation 
of the stripped plane for every injection time. 

[0115] (Example 1) The example of the resist film exfoliation by the pure-water steam is shown. 

sample: — it has exfoliated in the resist film steam:pure-water steam exfoliation result:table 6, and 30 seconds - 

injection 1 minute formed on the resist film d rawin g 5 (b) dry etching gate electrode (polish recon film) formed 

on the drawing 5 (a) dry etching thermal oxidation film. 

[0116] 



[Table 6] 



[0117] (Example 2) The example of the resist film exfoliation by the promotion component content steam is 
shown. Ion-implantation processing of the resist film is carried out, and it is known that exfoliation is very 
difficult. 

[0118] sample: as shown in drawing 5 (c) silicon thermal oxidation film etching, lower layer silicon substrate 
HEION impregnation ion notes entry-condition: acceleration energy 80KeV, the dose 6xl015/ccm2 promotion 
component content steam:promotion component of Lynn, alkali (KOH), and the surfactant exfoliation 
result:table 7, it has exfoliated in steam injection 2 minutes. Although adhesion of an exfoliation fragment 
suited the front face after exfoliation slightly when a deterioration promotion component was alkali, in the case 



of an alkali + surfactant, an exfoliation fragment is not accepted at all. 

[0119] 

[Table 7] 



[0120] (Example 3) The example of the resist film exfoliation by the promotion component content steam is 
shown further. 

[0121] sample: — after drawing 5 (d) silicon thermal oxidation film wet etching and negative-resist film drawing 
5 (e) metal wiring etching, from the front face of the thermal oxidation film, complete avulsion was carried out 
in 1 minute by steam injection of positive-resist film promotion component content steam:promoti6n 
component, hydrogen-peroxide, and surfactant exfoliation result:deterioration promotion component content, 
and complete avulsion was carried out in 2 minutes also on the metal wiring ethyne good ion-implantation front 
face inferior to detachability. 

[0122] ■ : — — : ; : — — — tr 

[Table 8] m . 
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[0123] (Example 4) The example of 2 step steam treatment of a metal wiring front face is shown. 
The purpose of 2 step processing: It is the purpose which avoids the chemical damage of metal wiring. A 
promotion component is not used when a resist exfoliates using a promotion component when the resist covers 
the metal wiring front face, and a metal wiring front face is exposed. 

[0124] contents [ of 2 step processing ]: — 2nd step (steam injection processing) pure-water steam use 
exfoliation result [ of the 1st step (steam contact processing) alkali content steam use ]: - it is shown in Table 9. 
The resist was removed by the steam treatment for the 2nd step 30 seconds, and there was no metal wiring 
damage. As a comparison, when [ this ] the case of only alkali content steam treatment was shown, injection 
time 2 minutes were needed and the damage was looked at by metal wiring of the front face after resist removal. 

[0125] 
[Table 9] 
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[0126] (Example 5) The example of high-temperature-steam processing is shown about the ion-implantation 
resist film with difficult exfoliation. 



Sample: Drawing 5 (c) silicon thermal oxidation film etching, lower layer silicon substrate HEION 
impregnation ion notes entry-condition:acceleration energy 80KeV, and the dose 6xl013-/cm2 exfoliation result 
of Lynn are shown in Table 10. In 100-degree-C saturated steam processing of conditions 1, it is unremovable 
for injection at least 10 minutes. It was removable in injection processing 1 minute with 120-degree-C saturated 
steam processing of conditions 2 for contact processing 2 minutes. It was removable in injection processing 30 
seconds with 140-degree-C superheated-steam processing after [ of conditions 3 ] 130-degree-C saturated steam 
processing 30 seconds. The deterioration effectiveness by elevated-temperature saturated steam and the 
exfoliation effectiveness by elevated-temperature superheated steam are accepted. 
[0127] 
[Table 10] 
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[0128] (Example 6) About the ion-implantation resist film with difficult exfoliation, the example of a steam and 
ultraviolet-rays superposition processing is shown. 

Ultraviolet ray lamp: KrI excimer lamp The amount of wavelength UV irradiation of 191nm: 10 mW/cm2 
(processing front face) 

An exfoliation result is shown in Table 11. It was removable in injection processing 1 minute after [ of 100 
degree-C saturated steam processing of conditions 1, and UV irradiation processing ] 2 minutes. It was 
removable in injection processing 30 seconds after [ of 120 degree-C saturated steam processing of conditions 
2, and UV irradiation processing ] 30 seconds. 
[0129] 



[Table 11] 
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[0130] (Example 7) The example of continuation-izing of a resist exfoliation process and the surface 
purification process after exfoliation is shown. 

Ultraviolet ray lamp: KrI excimer lamp The amount of wavelength UV irradiation of 191nm: 10 mW/cm2 
(processing front face) 

[0131] Resist exfoliation step: The 1st step steam contact and the 2nd step steam injection perform resist 
exfoliation using the saturated steam of the temperature which is adapted for various resist processings, 
superimposing UV irradiation. 



[0132] Washing step: Supply each drug solution serially from a penetrant remover supply line, and generate a 
drug solution content steam. First, fluoric acid and hydrogen-peroxide content saturated steam are injected on a 
substrate front face, and a metal and the organic substance are removed. A particle is removed by the injection 
force of steam Myst at this time. Subsequently, rare fluoric acid content saturated steam is injected on a 
substrate front face. For example, the silicon front face of a substrate surface contact hole serves as BEYA 
silicon. Finally, the steam of pure water is injected and washed. This drug solution formula is chosen as 
arbitration according to the processing purpose. 

[0133] Desiccation step: Since superheated steam does not contain Myst, quick desiccation can be performed. 
As for superposition of UV irradiation, finishing of surface purification is attained with promotion of 
desiccation. 

[0134] Exfoliation result: Both resist removal and surface purification were attained completely. 

[0135] 

[Table 12] 
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[0136] - The many examples-this invention persons who caught this invention from other viewpoints realized 
the technique which exfoliates the resist film using a steam as mentioned above, and established the technique 
which superimposes the facilitatory effect and the UV irradiation effectiveness of a chemical entity on this. 
[0137] In parallel to this, this invention persons specifically present further the technique of closing exfoliation 
if certain and quick, application of an exfoliation operation, and by carrying out the confounding of the 
actuation of an exfoliation device precisely about time amount / spatial condition, temperature-conditions, and 
physicochemical conditions. That is, what the exfoliation technique of the resist film is caught from a new 
viewpoint of taking said each confounding mode into consideration, and the technique concerned is 
materialized more, and is grasped actually is made possible. 

[0138] 1. Processing conditions are regularly set to the general confounding of processing conditions in many 
cases. However, a membranous exfoliation phenomenon is a phenomenon of a breakdown of the steady state of 
adhesion. Therefore, exfoliation is essentially an unsteady phenomenon. For example, although the resist film is 
swollen and hydrated according to an operation of a steam, an exfoliation phenomenon is not reached in 
continuation of the physical chemistry operation. The physical operation of injection must change and it must 
divide. Thus, in exfoliation processing, various conditions need to be each other interwoven with in unsteady. 
[0139] A confounding is not the mere intersection of different conditions. A confounding means a means, 
prediction of a result, and the thing of the condition arrangement on condition of grasp. The contents are an 
interruption condition design, an inversion condition design, a fluctuation condition design, etc. It is the 
technique of producing effectiveness by the confounding of such processing conditions. 
[0140] Especially the greatest reason the confounding of processing conditions is required is that the sanctuary 
that protection of the fine structure organization of an exfoliation exposure front face must be secured by the 
resist film exfoliation technique exists. In an exfoliation process, a resist film surface and a fine structure side 
live together temporarily. On the other hand, conditions effective in exfoliation turn into damage conditions of a 



fine structure side. In order to reconcile exfoliation and fine structure side protection, the confounding of 
processing conditions is required. 

[0141] 2. The mode which carries out a confounding to the concrete mode (1) time amount of the confounding 
of processing conditions / mode time amount target of a spatial confounding makes sequence of making two 
conditions and devices of A-B operating for example, A->B sequence, A<-B sequence, or AB coincidence, and 
sets operating time as each A-B. The mode which carries out a confounding spatially is taken as the case where 
it is - partial front face, when for example, a processing front face is the whole surface and it is - one side. 
[0142] (2) Let the parts which make mode heating / cooler style of a temperature-confounding operate be the 
whole surface, one side, and the partial front face on the front face of processing. For example, it combines like 
one side heating piece side cooling. A preheating, rapid heating, precooling, or quenching is set up. That is, 
there is also time amount / a mode which carries out a confounding spatially about application of temperature. 
[0143] (3) It is a mode called physicochemical presentation combination and concentration combination of the 
mode chemical entity of a confounding, and the time amount / spatial confounding of chemical entity 
application. It is the mode which combines the exposure of a RF supersonic wave and ultraviolet rays. As 
mentioned above, it is the mode which can carry out the confounding of the above (1), (2), and (3), respectively. 

[0144] 3. The condition confounding which illustrates the concrete contents of a confounding below the 
concrete contents of the conf ounding of p rocessing co nditions is not lim ited to this instantiation. ; 
[0145] (T) The confounding of steam contact and steam injection (time condition confounding) 
Time amount is required for the resist film to swell and hydrate according to the chemical action of a steam. 
This process has good static contact processing of a steam. When the resist film deteriorates with a steam, the 
injection force of a steam is required. That is, it is necessary to set a time interval and to combine a steam 
contact process and a steam injection process. This example is the above-mentioned example 4, and is regarded 
as a confounding of steam contact, injection, and alkali. 

[0146] (2) The confounding of saturated steam processing and superheated-steam processing (time and 
temperature physicochemical condition confounding) 

Saturated steam gives humid conditions and superheated steam gives elevated-temperature desiccation 
conditions. For example, the confounding of 100-degree-C saturated steam processing process and the 100- 
degree-C saturation - 150-degree-C superheated-steam processing process is carried out. In 100-degree-C 
saturated steam processing process, swelling and hydration of the resist film advance. In 100-degree-C 
saturation - 150-degree-C superheated-steam processing process, the adhesion boundary of the resist film is 
dried and this acts as boundary exfoliation force. Therefore, it is effective to combine 100-degree-C saturated 
steam processing process and 100-degree-C saturation - 150-degree-C superheated-steam processing process 
with a suitable time interval. Moreover, the superheated-steam processing process uses and is effective in the 
desiccation process after exfoliation - washing process termination. This example is the above-mentioned 
example 5, and is regarded as a confounding of saturated steam and superheated steam. 
[0147] (3) The confounding of steam treatment and chemical entity content steam treatment (physicochemical 
and time condition confounding) 

The fact that deterioration of the resist film is promoted with a chemical entity content steam is already 
clarified. For example, the steam which added the alkali component exfoliates the resist film quickly. However, 
when the fine structure is for example, a metal wiring front face, wiring materials (especially aluminum), such 
as aluminum and copper, are etched into alkali, and receive damage. In this case, the chemical injury of 
aluminum can be decreased by using the steam containing a certain kind of surfactant to extent which does not 
pose a problem daily. This example is the above-mentioned examples 2 and 3, and is regarded as a confounding 
of alkali and a hydrogen peroxide. 

[0148] (4) The resist exfoliation effectiveness of the exfoliation liquid of the confounding IPA-water-salts 
system of steam treatment and isopropyl alcohol (IPA) steam treatment is known. The gas-liquid interface 
operation of IPA is famous as MARANGONI effectiveness. Artificers found out that an IPA steam had a resist 
exfoliation facilitatory effect in steam **♦*. Since IPA is an organic chemistry component which does not act 
on the charge of facing at all, it can use without damage on a metal wiring front face. 

1 of a confounding mode : (time / physicochemical condition confounding) 

The confounding of steam treatment and the IPA steam treatment is carried out in time. 

2 of a confounding mode : (physicochemical condition confounding) 



The confounding of IP A steam treatment, i.e., the presentation of a chemical entity, is carried out. 

[0149] (Example 8) About the resist film of various kinds, the confounding effectiveness of the IP A steam 

treatment in steam treatment was investigated. The confounding processing conditions shown in the following 

table 13 have attained resist film exfoliation in 1 minute - 2 minutes. 

[0150] 

[Table 13] 
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-[0151] (5)^ 

water-injection processing, and the confounding steam treatment of high frequency supersonic-wave 
superposition, and resist film which needs time amount for exfoliation by the injection force of a steam. In the 
case of the latter, the confounding of water-inj ection processing is effective. In the same injection quantity, the 
collision force of water is larger than a steam in proportion to the mass difference of figures triple [ about ]. 
Moreover, the exfoliation operation by the resist softened at steam temperature carrying out cooling hardening 
by water injection works. 

[0152] High-pressure pressurization water, i.e., a jet stream, is used for the application which cuts a silicon 
wafer, or the application of Metz of a surgical operation. While, as for pressurization water injection, any firm 
film can exfoliate, the damage protection conditions on the front face of micro processing must be held enough. 
Therefore, the linear-velocity design of water injection is important because of relaxation of a pressure and 
injection-quantity conditions, i.e., fine structure protection. 

[0153] 1 of a confounding mode : (temperature physicochemical condition confounding) 
Water-injection processing is performed by the pressure eased after steam contact processing. The confounding 
effectiveness of a high-temperature-chemistry operation of a steam and a cooling operation of pressurization 
water is acquired. 

[0 1 54] 2 of a confounding mode : (temperature spatial condition confounding) 

Steam injection processing is performed at one side of a spin rotation front face, and water-injection processing 
is performed at other one side. The temperature amplitude of heating and cooling is given to a front face in the 
cycle of a rotational frequency. The exfoliation operation as the above also with this same confounding mode 
works. 

[0155] 3 of a confounding mode : (physicochemical condition confounding) 

In 1 of a confounding mode, or 2, water-injection processing is performed using a RF supersonic-wave nozzle. 

It carries out on the conditions which are superimposed on the injection force and the ultrasonic force, and ease 

each reinforcement for detailed circuit structure maintenance since the exfoliation force is large. 

[0156] (Example 9) About the resist film of various kinds, the confounding effectiveness of water-injection 

processing and RF supersonic- wave superposition was investigated to steam treatment. The confounding 

processing conditions shown in the following table 14 have attained resist film exfoliation in 1 minute - 2 

minutes. 

[0157] 

[Table 14] 
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[0158] (6) Special effectiveness has the confounding effectiveness of ****** of steam treatment and 
pressurization carbon-dioxide-gas injection processing besides the same cooling hardening effectiveness as the : 
confounding of water-injection processing. The temperature of the dry ice particle generated by pressurization 
carbon-dioxide-gas injection is minus 55degree C. By carbon-dioxide-gas injection, it crystallizes and the 
moisture which has permeated the adhesion boundary of the resist film by steam treatment expands at a 
moment. That is, the ice-needles effectiveness by freezing of moisture occurs, and it works as powerful 

_exfoliation.fprce.__. : . . _ I_„_J — _ - - ' 

[0 1 59] 1 of a confounding mode : (temperature-time / physicochemical condition confounding) 
steam treatment and pressurization carbon-dioxide-gas injection processing the time — ^♦-alternation — 
repeating - the time - heating and cooling - the exfoliation operation by the temperature amplitude works. It is 
because an expansion coefficient changes with matter. For example, silicon is 0,076xl0-4/k, and in a setting 
organic substance, coefficient of linear expansion is 2.2 - 5.0xl0-4/k, and it has the difference of figures double 
[ about 1-]. The difference of the coefficient of linear expansion of a silicon substrate and the resist film serves 
as boundary-layer-separation force with the temperature amplitude of about 150 degrees C. 
[0160] 2 of a confounding mode : (temperature-spatial / physicochemical condition confounding) 
When performing steam injection processing at one side of a spin rotation front face and performing 
pressurization carbon^-dioxide-gas injection processing at other one side, the temperature amplitude of heating 
and cooling is given to a front face in the cycle of a rotational frequency. The exfoliation operation as the above 
also with this same confounding mode works. 

[0161] 3 of a confounding mode : (temperature-spatial / physicochemical condition confounding) 
A temperature gradient is given to a resist side and the interface of a substrate, when performing steam injection 
processing by the resist side side which carries out spin rotation and performing pressurization carbon-dioxide- 
gas injection processing by the rear-face side. The exfoliation operation as the above also with this same 
confounding mode works. 

[0162] (Example 10) About the resist film of various kinds, the confounding effectiveness of pressurization 
carbon-dioxide-gas injection processing was investigated to steam treatment. The confounding processing 
conditions shown in the following table 15 have attained resist removal in 1 minute - 2 minutes. 



[0163] 
[Table 15] 
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[0164] (7) The confounding of steam treatment and substrate cooling processing (temperature-condition 
confounding) 



Steam treatment of the resist front face is carried out supporting a processing substrate on a cooling plate. A 
cooling plate may be cooled by which methods, such as a thermoelectric-cooling method, fluorine oil 
refrigerant circulation cooling system, pressurization carbon-dioxide-gas jet aeration cooling system, etc. by the 
Peltier device. A cooling operation of water injection and high-pressure carbon-dioxide-gas injection, the same 
confounding effectiveness, and an exfoliation operation work. 

[0165] (Example 1 1) About the resist film of various kinds, the substrate cooling effect in steam treatment was 
investigated. Since the confounding sequence and confounding time amount of a steam injection step and a 
substrate cooling step change with classes of resist, the large conditions of effectiveness are chosen. The 
confounding processing conditions shown in following Table 16 are the example, and have attained resist 
removal in 1 minute - 2 minutes. 
[0166] 
[Table 16] 
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[0167] (8) The confounding of steam treatment and UV irradiation processing (physicochemical condition 
confounding) 

When it superimposes on steam treatment, 50% transparency distance of steams uses ultraviolet rays 2mm or 
more. Superimposing on superheated-steam processing is efficient. Since superheated steam does not contain 
Myst, it does not have the scattering loss of ultraviolet rays. Extent which gives deterioration by photochemistry 
operation to a resist adhesion side is enough as the ultraviolet-rays quantity of light and irradiation time. This 
example is the above-mentioned example 6, and is regarded as a confounding of a steam and ultraviolet rays. 
[0168] (9) The confounding of high-pressure carbon-dioxide-gas processing and UV irradiation processing 
(physicochemical condition confounding) 

In a carbon-dioxide-gas ambient atmosphere, 50% transparency distance of steams can use with permeability 
also with high ultraviolet rays with a short wavelength of 2mm or less. 50% transparency distance of carbon 
dioxide gas of ultraviolet rays with a wavelength of 172mm is about 30cm. A xenon excimer lamp (172mm) is 
applicable. It is effective in carrying out decomposition removal of the resist detailed fragment which has not 
taken and run out in the fine structure gap after resist film exfoliation. 

[0169] (Example 12) About the case where the detailed piece of the resist film remains in the corner of the 
pattern after the resist exfoliation processing on the front face of a device with a fine structure pattern, or the 
gap section of wiring, piece decomposition removal of the residual film by UV irradiation processing was 
performed. The xenon excimer lamp was irradiated injecting carbon dioxide gas on a front face. A result is 
shown in following Table 17. 
[0170] 
[Table 17] 



[0171] (10) The clarification level of the front face which the surface clarification level and degree surface 
process after confounding resist exfoliation with washing processing require is various for every process. 



Therefore, a device possible [ the confounding of steam conditions used for the washing processing after resist 
exfoliation and the confounding of ultraviolet rays ] and easy is required. This example is the above-mentioned 
. example 6, and is regarded as a confounding with washing processing. 

[0172] 3. a resist stripper - explain the example of the resist stripper which took into consideration the 
confounding mode of various processings (means) here. Drawin g 6 is the outline sectional view showing a 
single-wafer-processing resist stripper with a spin rolling mechanism 

[01 73] This resist film stripper in the chamber which has a substrate taking-out close device and an ambient 
atmosphere purge device **** discharge device The device which introduces an IPA steam, water, and 
pressurization carbon dioxide gas, respectively in addition to the device which introduces a steam, Said steam 
and water are equipped with any one or more devices of the device which adds a chemical entity, the device 
which irradiates ultraviolet rays and a RF supersonic wave, respectively, and the device which heats and cools a 
substrate, and when an injection nozzle moves relatively to a substrate table rear face, the drive with which the 
sweep of the injection side is carried out is formed. 

[0174] A spin rolling mechanism is prepared in the interior of the steam treatment chamber 101. A spin rolling 
mechanism consists of the body of revolution 104 and the hollow rotation motors 105 which have the support 
pin 103 which fixes a substrate 102. 

[0175] The cooling plate 106 is supported as a substrate cooler style by the support device 107 fixed in a hollow 

rotation motor. JTieiampxhamber^ 

treatment chamber 101, and has the quartz aperture plate 109 in it as a UV irradiation device is ****(ed). The 
direction of a cross section of an ultraviolet ray lamp is shown in drawing 6 . 

[0176] It has the steam inlet 1 11 and the steam injection nozzle 112, the water-injection nozzle 1 13, the IPA 
steam jet nozzle 1 14, and the pressurization carbon-dioxide-gas injection nozzle 1 15, using the steam treatment 
chamber 101 as the device which introduces a steam, an IPA steam, water, and pressurization carbon dioxide 
gas, respectively. The pressurization carbon-dioxide-gas rear-face inj ection nozzle 1 1 6 is a device which 
changes to the cooling freight 106 and cools a substrate. 

[0177] As a RF ultrasonic irradiation device, the RF supersonic-wave radiator 1 17 is installed in the water- 
injection nozzle 1 13. The configuration of each injection nozzle is omitted to drawing 6 . Moreover, the steam 
treatment chamber 101 is equipped with the ambient atmosphere purge gas inlet 118 and the discharge device 
119. 

[0178] As a device which adds a chemical entity in a steam and water, the chemicals feeder 122 which consists 5 
of metering pumps is installed in the steam generator 120 and the ultrapure water supply line 121 of water- 
injection NOZURUHE. 
[0179] 

[Effect of the Invention] According to this invention, it becomes possible using the physical-properties change 
by the steam of a resist, and the photolysis effectiveness by ultraviolet rays (bloating tendency etc.) to exfoliate 
the resist film easily and certainly, and the environmental symbiosis mold technique for which it depends on the 
breakaway from a resource and an energy multi-consumption mold technique, i.e., removal of a resist, neither at 
energy nor a chemistry solvent can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the mimetic diagram in which it is shown near the injection nozzle of the resist stripper of this 
invention. 

[Drawing 2] In the resist removal by the steam containing KOH, it is the property Fig. showing the relation 
between KOH concentration and a removal rate. 

[Drawing 3] It is the mimetic diagram showing the main configurations of the steam feeder of 1 operation 
gestairdf llffiTuivenfiorir ' ~ ~~ ~~ ~ ™ " ™ ^ 

[Drawin g 4] It is the mimetic diagram showing the main configurations of the resist stripper of 1 operation 
gestalt of this invention. 

[Drawing 5] It is the outline sectional view showing the situation of each sample which exfoliates the resist 
film. 

[Drawing 6] It is the outline sectional view showing a single-wafer-processing resist stripper with a spin rolling 
mechanism. 

[Description of Notations] 

1 Evaporator 

2 Heating Block for Evaporation 

3 Superheater 

4 Heating Block for Overheating 

5 The Amount Pump of Steady Flow 

6 Pressure-Control Needle Valve 

7 Pressure Gage 

8 Thermometer 

9 Thermometer 

10 Bulb for Ultrapure Water Rhine 

1 1 Bulb for Water-Solution Rhine 

12 Steam Installation Bulb 

13 Steam Injection Bulb 

14,1 12 Steam injection nozzle 

15.101 Processing chamber 
16 Processing Front Face 

21.102 Substrate 

22 Spin Rolling Mechanism 

23 Steam Treatment Chamber 

24.108 Ultraviolet ray lamp 

25.109 Quartz aperture plate 

26.1 10 Lamp chamber 

27 Gas Inlet 

28 Discharge Duct 
31 Steam Feeder 
41 Injection Nozzle 

103 Support Pin 

104 Body of Revolution 



105 Hollow Motor 

106 Cooling Plate 

107 Support Device 
111 Steam Inlet 

1 13 Water-Injection Nozzle 

1 14 IP A Steam Jet Nozzle 

1 15,1 16 Pressurization carbon-dioxide-gas injection nozzle 

1 17 RF Supersonic- Wave Radiator 

118 Purge Gas Inlet 

1 19 Discharge Device 

120 Steam Generator 

121 Ultrapure Water Supply Line 

122 Chemicals Feeder 
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[Drawing 4] 




[Drawin g 5] 
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[Drawing 6] 
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JMD*«**V^ hRK*#t+4#ft*«;l, 
t&Ett»*asAOflsJBKJ: •) I'v* HltfHlt4£ t 
£#ft 1 1 & V >** V Rl£*gtte 

#7 0*C~1 0 0T;T*4ti:*4#fti:t4»*a3fc 

en>* hmvmwizmmRrf/xumttL. a*?* 20 

i i ft t i-*BI*a 1 - 4 ov»r it* 1 «KE«© 

6 ] t , *a*ttnaaa t , 

tt»*lXIflnH«HftftO«l»«fti:» *R*EJo«lll|« 
fllifc^U »*fi*«»?<f >fcft«LT7 or~2o 
0t©i^**»*fcttaa*a*4:«9#;ltt»+4 

a s-t ft t i-an*a i » 

[if*«7] 1trE**fttt&&ft<** lltlEjg#£*#il& 

4 >to«j')#x.m«s.y f aA*'>-/*5i;^rL, he 

5 #x4*jTOt&i£ttS-fSx.4 i t *#fti 
1"4a*a6KE«©l'5>* hR&*gilo 
[ig#«8] *^K:#*4&affi»#l OmmJSU: 

au Mi/v^ ha©*a**.a*«33issEE*is*f 

niU^v^ hR&*&Og«S®*MW-f 4i 
t*-#ftt-ta^*JSl~7<DV»-f*L*»iJHcEftOU «> 

'✓*ntft*ssfto 

l«*«9] £«ftHJA®«, *B*><-5>a«XU' 

#ta««**+**-+»<-rtK» *ftft**x-r*« 

flit, IME«lBKi*tT*3llA«W>'X**»*»ttU# 
tt*4£fcKJ: !)*WBdW3l&*i4a»««jWtt»te> 

t4f»#«l -8©v»-rii*iacB«OU^ hRI& 

*§£tto 

ia*«i o] iiEf-+w<-rtu, 50 



2 

E*«SBK£a5!r***»LTU5;* MttftttU 
SSU-^ hR*S!!)«*4£i:*#«fc1-4R*«9K 
EmcOUvT. hftft^ftft. 
[»*« 1 1 1 «E**«tt**a Cft »t 4 

*«v»T*flaawfc;Mto«ltK.k4afr*ff$*a 
•C*0> 3l*«v»Tilft*ftAiW*KJ:**H»*r1f^ft 

sx**> 4 c t t®m 1 1 4 7 ke«o u v r 
*ha*aai-4aa«axi±a£fl*«a«:a;U a 

ttSitfcWEV^ KR*$3«L*:RSil»*«ttJB-r4 

:t^#sit^t*si~i i0v»-r*i*i*Ke« 

[W*«13] V V757^ -I8fc*v>"C*ffS*i 

&fe9£« ft«**«4fc«ia«k*R«*l'5'^hKK 
«»i-4*ai:S:1fv», mE**$W>flU8KJ:»>Sai' 
hR*fi«t1-4Ct*#fti:1-4V^hRljf** 

[ft** 1 4 ] WEI'S?* HEJMEftRfl-t^tr** 

Sr«Fftt + 4BI*ai SCBtOI/'^ Hii^S. 

ttfn*R*i* hftcimti-4« ! ai*iTV», me 

fi»*RjM>«#IfcJ: 9ftttl/^ hR*aai-4£J: 
^#fttt4 \>V* h'Rft**tt. 

[a*ai6] i»E»fa*isftosia«5ttc*it4a 

ffi**7 0*C~ 1 0 0t:T-^)4C: t £#ftit4H*®l 
5 RISffO U h R&*;*jfto 
[H*ai7] 4c3KAi^t«ftaftft« r l 0mmJ2L 
±-C*4»ftO**5'Vftnft*» ItEUyxhRO* 

ft*ftO*RftHKaitt*£ t ?r#fti:t4W*a 1 
3-1 6OV»r*i*»l«CE«Ol'5;AbRa**ife 0 
8] U5>* hRBf*ftO«*SBC, 51 § 

ttv»r«^aaw*iTV»4:* f c*asioa»KJ:4*« 

1"4W*S 13-17 <0.V»T 1 JIKERO 1/-^ h 

ia*ai 9] uy^ HER«aa»**tr*a*«r 

4wt*#fttt4i»*ai 3-1 8©v»-fii*13lK- 
4UvX hRft*««-C*oT, 
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*R**l/i>* hRUflyB*L»4^a*R;U 

in*« 2 1 1 liifE*^*^*]*^*?* o , m 
$km&m%.o%mnmzi$v2>\SL]g.tf7 or- 1 o ot 

i: 1-4R*«2 OUERWl'-?* MS 

[M««2 2] U^*hRR««*fl-**tr*RJMr 
ttrEl/3>A hRoRRKflUfl-frL*, «l«t*it*# 
mt-r^II*a2 0X1*2 1 tcE«OUv* hKI^*^ io 

lit, 

L*4^at, 

HE W y * MR Kinff * ftffl * L *i> * ¥S t , 

frE*as*tx w/x lifflE* fcftinrt- a 

fc, 

TftEUv* hRU**W*l!Mt+4*«i:, 

utrieuv* hR#jBja*ivc4 4«***aj+*#«i 

^fc < b 4 1 ooflrE^S***., 

4f«i:i-4R#«2 0-2 2©yf*i.a»l£KE«©U 

[ft#«2 4] mTE*«feUl5E^-+ v<-rtfcR« 
SftittRs*;©*-* V'<-*Rx.» 
WEWEf - "V > A- (i, frE&#a#E S *i4 i i t 30 

ttE^*FK*^rt*iifc*tt©«fflA«*fc, 

mrE*«*ti'^ni»=ftffl*L**#ai:, frEu 

E^»5!f^*flPffl-*L*4^ao-9*)©^!i:< tdlo 
2 3 CEHOVf^ bR&*8tto 

[lti2 5] «rE#*«xo f /xiiirE#***fiE <° 

ttS*4lWEli*M/SMtt*#l: L-T, »EU f ^ MS 
Oil, XlfiWE*«0«RlH0£1IU tf"®, ^MSffi 

Hi-4ii:t#®t1-4ll*JR2 3I±2 4 CES^UyX 
hRR£*ft. 

[ii*jS2 6] KrE^^aair/xiiffirE****^ 
tts-e-iffirEfiftWfcftfcL-c, «rEuy*hR©* 

IB, XlTiirE36*OjE*iBO^ffi, M-ffi, JUMRtt*)* 
*4^t«-#att4Si*a2 3-2 5 0V^Ttl*»ia so 
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KEftOWv* hRK&RS. 
[t*Jl2 7] 1»E*Ratft£r/XlifirE*K<b¥R 
#£ttilD-f 4#at, MEVy^ HlK*n«*:MW1- 
4#Si, HO?* bRKftflttJmttJRJt?** 
S^)H^< t fc 1 o4:fttt$*ftfljfEfta/ft*tt 

^frtLT, i»E**AXir/xiiirE*^oft**fl- 

OE£, ttEffiJB&iB*&Ofl&ft, RERftaoftft 
«:Xi»*-*4it t1*«t1-ftfll*a2 3- 2 6©V»r 

#i*»iacE«oi/y^mijt*«*. 

[R**2 8] il!rEBW/2H«l*tt, TfrEi£Klft& 

ft, ;is^E*m/ft*tt*ftSr*zfc&»s**£i: 

^#mt1-4B*^2 3- 2 7»=ElW>U5>*hRI** 
4#aii, KrE*3K«ttirEl/^HRC«*S*4« 

tit, t&E*»3i*tfrEi'i>* mc*»i-*«i6i* 

^LT^O, ttE8tt&attirEiJUHfeR*£lft£'&4 
:it»ttt4«*«2 0, 2 2~2 80v»r^* l l 
acE«Ol'^ hR&*3SESo 
[ff*«3 0] RE*R**US>* hRfcflUIHirLa 
43MSI*, IMD**««rf*ffl*U*4«tti:s 
**f1Ufl*L*4«tti:**LT*9, ttEftft*** 

as** E«tt**«j&s*x»s**£ t 

4H*S2 0, 2 2 -2 9<OV»-fil^iacEttOW^ 

[B*^3 1] hRKfMJ*L* 
4#aKJ:4*&2U&ai, HE*9Kftlcft9Afl'«ft 
UQ*4#SK: i 4-fb^fiKS-E^at $r£&$-£4 £ t 
^#at-r4H*a2 3-3 0©v>f*i*>iai:iee<0 

*L*4^atcJ:47Ki«ltMat Sr£»$tf4£i£4# 
Sti-4R*?B2 3-3 lOV>1*^^ia»cE«OUv* 
* MgS&*3£fio 

I«*JS3 3] RE*R**l'$>AhRfcf1;flN:L» 
4¥acJ:4*««6It, WBl'J'AhRfcRttR* 
SB W1" 4^ a K J: 4 RnilMJttA9 
«:»«t1-4fl|*a2 3-3 2 0V»f*i*l£KE««> 

4#at:J:4*^5!tat, HEV^Xl-ltCKJRttJB 

#* «• j» w+ 4 ^a u «t 4 &m®.m : gfo&&*®Mi&m 

4*au±47K^^Mat, meuvxhRcftiEjiut 
^ *• ftffl * l * 4 ^a * 4 imEE&tt ift ftt&m t 

*XI&?*4Ct^i|fatt4R*^2 3 - 3 4<OV>-f 
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4fM£K £4*^^12:, frEW:** hB**aas*i 
T44*«*##1-4#aKJ:4$ajiaSi:*£»S* 
*it^#at1--5»ll*S2 3 - 3 5<0V»m#l«K 
EBOl'V** l-gKSt. 

4^8CJ:4*Bjsaafc» *E<f V7ne*7*3- 
hBKfiUS*L#4^|Si::J: 4*1^50; 
at*Xil***4-t*»«i:t*ll*a2 3-3 6© 

[f»#Jl3 8] irEl'v* hWUzWE8iWi#x*ftJB 
L*4#RK J: 4ilDEBB3!r* WEb v 
* h K JBWi" 4 C i * BftaBltaa t 

*X*S*4ii:«'4#«i:i-***a2 3 -3 7<DV>-f 

[«*«3 9j itE^^axif/xiiirE****!* 
tt&-**ae*B/'aBa*fK t»Ea«tt*fl\ arr 

lirE*a/ft^W*ff*X*S**itKJ:0» ItEW 
hBa*a©aEa*BB*aaLTaEl'v';* h 

at"t*a**2 3 -3 8 0V>fn^lSC!Bli01/y 

TKa^trUv* hR»Cf*ffl*L*4»a*ffV», 
SK*B*M1UlifcJ: *)1WEUy* hRSriOat 4£i& 

[a*«4i] frEi^v*^ hKK*tfta*L»*» 
at, 

a&jcaat&ovx ttffE* uft**** w dd+ 4 &a 

fTEwy^ h 4 feat, 

aEuv"* hRK*a*a*ista«t4»ak, 

BEl'V* h B#aB * fvc 44 4*18 i: 

on. ^4 < t * 1 ooijEisa***., 
BE**a*fl»s-*4aB/aatt*fK asw* 
fK xiraa/fl^waft©} < 1 1 1 o^t 
E*fto*a»=J:o, itrEuv^ hataatsiit- 
4#att4a*Ji4 otcEKoi'v^ mi^s. 
[RM4 2] aE*as*ft»s*4ttEaiw/2 
Hfl&*fftLr, tsu-/^ n©^i, swaEaa 

■c, fl=»0*»tffl:iiiBH4r£»s*4£ ttaat-*- 

iw*Ji4 3] aE#«katft»?*4aEaa»* 
ftt l-c, .aai/** hawaa, amnEaaoaa 
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ias&tf*o^i$igK*£&s*4£i*#»ii-4ft * 
*a4 1x^4 2cei8owv* baa***. 
ia*a4 4j «rE*a»xa f /xii«E*c<k*a 
fl-*frtot*»ik» nffEuv* haca^atraitt 
4^ai:, «rEvv^ hacaa«a«-«*a»t4ft 

Mtu, aiB^MW/xaacfc^ofl*** 

££&S-£4C:t*!|#mi1-4ii;fcS4 1-4 3WV>-f 

10 ji*»ia»=E«oi/y^haa**tto 

iw*S4 5] aEaM/swwftfl 1 * aEaaa* 
ft, xrraE*a/<b*tt*ft*«SK*a***£i: 

?r^tt4«*^4 1-4 4 UEB©^* hRfifc* 

[w*«4 6] aE*a*t*u^ hBKfta*t» 
4aai*, aE*aa*aEw^haua»**4i 
at, BE*a**aEn>* hauaat 4i8t* 

#LT*»K ltE«ttI8fcaEW»I8*£*3*4 
it^#gt-r4ffi*Jl4 0-4 5 ©v»1* 1 SUE 

20 aowy^ faa**tt. 

[11*94 7] BE*8*t* hBUflUfl*L* 

4&aii, iwo*a«*:fta*Lft4iai, 

is t aeaa*a*xs *£*&s-»i-4;:i*#©i-f 

4ffi*^4 0-4 6OV»-f*t*»lS»-E«<0l^y^ ha 

[a*a 4 8 ] aE*aa* u \ aufisa* 
*»aKJ:4*a«iet, mE*a*t * ft 

30 ^#at-f 4n*94 1~47 ov^r^* 1 skeb© 
n>*>aa*a«. 

[is*S4 9] tBWKjsii/yx haKfta*L» 
*«iauj: a*a*iat, aEv^faK**fna 

*L»4»atJ:4*aai«i:«:3!***4i4:*a 

®tt4B*3S4 1~4 8ov»-f*i^iauEa<ouy 
^. haa£^r&. 

[B*«5 0] wE*a*ttuy^ haufta^LA 

4»a»:j:4*a«iat» frEi/->*^ ha^a^atr 
mm-aaac 2 *«*»-aaaiak ?r5!^$*4c: t 
40 *aat+4a*a4 1-4 9ov»r*i*iacEa© 

[H*J15 1] «rE*a**u$>* hai:ftffi-»i-L* 

4ftacj:4*aaiai, ttEu^hauaaaa 
aa*att+4»aci 4aa*a#a***astia 

t*Xa$*4iiS-#att4R*«4 

laaas 2] aE*a*t ^->*^ baufta-e-L* 
4aat=j:4*a5u:efc> wnwjxY*Kta&]Km 

50 *x***4ii:t«Fati-4a*a4 1-5 iov»r 
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4J&SK J: 4***18^ ItEWf* hRjW&ftSii 
4£ i£#$Ut4If#Jl4 1-5 2 OWf*.* 1 «K 

[R*«5 4] UTE****^* HCtt»*L* 
ft «1C J: 4 *«jMa k , ItB -f V ^* V^/u 7 >u a - 

gi£»S-£4£fc£#Sci1-4B*£4 1-5 3©v» 10 

5 5 ] uEV/y^ muioEusjy^ 

*L»i>4&aicJ:ftlJnE^K^'*Stxak, KfEW^ 
* h R K*fltt * BB*t + SftlC i 4 fMSfJilg t 
*S»**4ii:S:#ati-4H*S4 l-54©v»r 

[M&9I5 6] lME*4&a*flEft**ftttEWfll/a 

iwtt*ft> urEaKttfcfK am»E*a/'fk*tt*ff 
*«*HSr»aLT«rEi/5;^ m©»s 20 

5 5©v»r*ttf>l£fcE*W>l'-?* hRI£*;££o 
[0 0 0 1] 

+4e 

[0 0 0 2] 

IftUCSf] St, J/^HtHSti^tttLT so 
it, 9 0t:~ 13 0*0 £fflv>TW>** MltrAMttflf 

$*4^fe> *fcii»«»-a»^k***ffl^4iBm!i» 
» a*-*- 4 fc a © i# wk x * * s. mt^wmwrn-v 

■5 *Kft*»»C J: 4 **fc#to* If L v» l/V* M>* 

ftffl«rfflv»4«ftt#T*>4. «*«fcLtmi;r TIP 
A - H 2 02fiK»m+ 7 7fl*4 fc*<0*£gj 
^A<bnTV^4 0 
[0 0 0 3] 
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&&1-4££t?«&4o 

[0004] i/->7 Ym<n&m&x.if%H 

ftctftfcfc. »3k Bfl. KH*?elb&Xfl: 

air** ■ stft • tmtiZom&xikKthi&tim 

U *fcRK«r«ii1-4ajlljR»*a*?L-Cftffl*L 

l/v'^ h&*&*1-4££:-e*4o 
[0 0 0 5] »«tiitf, l/W h RK*R*l • US* 
■JBE*»J!r A (AS) . HTE***- 

a) »oafflfc«M/ffiHtt • iiacttxo p fl:*WKSai 

1-4fl*CJ:»), MR*R£?4£ 
[0 0 0 6] *ftW#f>li, TEO#S*«*Sr»Hk 

US>X hR©**$tCJ:4*R 

Uvx hROSMMRJte *4KX1UI 
[0 0 0 7] 

[««*»ftt4fc*0#«] *«WOU^HIBt* 

t4*«kt*it, «TE*«*lOftfflKJ:9a»I/^ 

[0 0 0 8] *%W<DVVX hR|»*«lO-J8*tt, 
?affi* J 7 or- 2 0 0"CT*4fijfD*R*i fclii8*l* 

gftcj: q u->*x m*t«it-i-4o 
[o o o 9] *jKHoi/yx MM&mii, «jy/9 

[0 0 10] *»WOU^ MtHt^KCO-Stt'C 

i o ot:r*$>4o 

[0011] $f£l8tf> I/?* hRBt*«t©-ffi*li, 

affiuKMatr/xttiRWL, a*-*-*. 

[0 0 12] *«MJOI/yA hRR±*1lo-»«li, 

«*ft*9'f >K««LT7 0*0-2 0 0*C<7>f&«*38 
S"lix.4o 

[0 0 13] *%m<OU*jZ hRN&SftO-tMftK* 
v^T, f[E7Kl^«^fili, HEjB>l*«»5'f >k 

«K«Ji*»«:**t4**ftfc**L*v»*JSft«:fl| 
•)»x4**fttteJ6«*«x4. 
[0 0 14] $MWUvX HH8t**S«)-S8*li, 
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E**w? > x&ttrESiffiK^ff ltksl, itfiew->' 
[0015] nuteJiio-MiKJ 

HSffi K*f L TtK^« 31 ^ ^ * ***S H W K * i 
1 1: i •) P*Mffia*»5 1 S *ia lEftMlOTtlt h fix is 
»», 1trE*iK*t*if>'X*ii» 1WE3fc*3Efflfc*J8$l* 

[0 0 16] *|Sil©P^Hll»***0-»*tt» 

[0017] *%.wovv* MiR*tstt©-sg*ii* 

[0 0 18] MflOl'^ HM**SS1I«3-!R;»li, 
[0 0 19] hRISfc*#&ti, 

fcOflUHKJ: •JMSKI'-:;* bK^riUSIi-io 
[0 0 2 0] WMHCpy* hR»**ffiO-IS»«*» 

[o o 2 1] *%.w<ovv* vmmzismi, 'jv^ 

*OftfflKJ: DiSUv^ fRfcW***. 
[0 0 2 2] hR»*;*rtt©-»;»KiJ 
v*T\ «Eft«I*«««ilit«Bfl:KiJ»t*aK* , 7 Or 

- 1 o ort***„ 

[0 0 2 3] hRR**ifc©-S8«»::iJ 
[0 0 2 4] *HWOU^hR»**ffiO-SI*li» 
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[0 0 2 5] **W01/5?A HRR**ttO-IS*«i, 

[0026] *»w©us>* fR**»iut, uvx? 

10 [0 0 2 7] *%W<D V f RHfc*§S*<0-SB*-C 

aa»tt»cij»t*aa**7 or- 1 o orr*-s 0 

[0 0 2 8] *H^Ol^v^ MII»**1lO-B*T 

[0029] Ym®£$iW.v-mm±. 

|}E w h R i &m -e- L » S ¥S t v It E V 'J X 

20 fFE7K^^SO f /XliltlE*U'fb^fi£^Sr#lra1-* 

E^* m»c]l5ll*«#**JSli*t*^Si:, MEi^ 
m*«®j**iiT4****Jfr«1-*#«i:Od 
^4 <ttl ooHE^aifllit, 1»E#¥S*fls 

^W^ftOT ^> <til oO|JE*ftO*»K J: 

[0 0 3 0] h»*^m©-^»li, 

30 vy/i-imL WEHfEf-irV^-tt, frE*^* 1 

ffiffiASflli:. #H«/<-y IfrE*** 

k*. *E*«0*«iSCWLTffiJ*ttK»ii*L»* 

[0031] *«woi/s?^m»**iio-ffl»KiJ 
^t, «iE##asy f /X(iitE^«if«-^iJi$Hi:4fr 

[0 0 3 2] *»W01/^HRIIit*«llO-3R*Kil 

[0 0 3 3] *&WnVVA m»**«o-»#K* 
v>r, «rE*3K«xo f /x«±iirE*K^*»*ftiin-j- 
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re uvzvm £ffiRR&&R z ?mt *> ¥&© •? % & 

T, RE*R£ftW f /'X«iRE*^©fl:^R#©B'6\ 

[0034] hRR*»E©-s«fcs 
v^r, nei»pg/snn*ff, RERAttRft. a^R 

[0 0 3 5] *%WOUi?A hRR£RR©HB&CR 
^T, i!E*I^*v-/^ hRKfWH*L©4*Rli, 
RR*R**REU$>* hRK«tt*-*4«ffii, RE m 

*K WERRfcafcRERftMiafcXttS**. 
[0 0 3 6] *»l'y^ hRIBS*R«©-fi»KiJ 

•fl*RJK*fWB-*L*a«Ri:, SR*R*t*ftffi-* 
L*4«Rfc**LTRiK REffi»**au&aiRE 

[0037] *&w<r>\<v* hRR£RR©-sttc* 

v>T, RBftRft*!'?* hRKflsRtfL»4*SKJ: 

[0 0 3 8] **WO!/^ )>RR£RE©-SRl=g 
KT, REdcR**^* hRKflUB*LJe>4#a:fcJ: 
4*RRR9fc, WV^ HC*tf|iffi*L*i* 
Sic «t ££*&2-t*-4 0 

[0 0 3 9] «15«l/v^ hRRSRE©-RttCiJ 

« k «t * Mftt&a t * s 4 . 

[0 0 4 0] *»«©!✓ V* hRR£RRO-SR£* so 
4*R*lR3fc, REUv* hRCRRRRRRtR* 
•£4„ 

[0 0 4 1] Saw©!/*;* hRB*RR©-R«KiJ 
4*I5Wilt, RE^* hRKiDE&R#.x4-ftflJ 

l * * ^ a i: i s sderK or* mm&m t * $ * 

[0 0 4 2] «l<DUv^ hRR*RR©-S«CJ3 40 
w»T, RE^MMltrl'?* HUftJB*L*4?RCJ: 

£ JfrSPt 4 ^ It i: <fc * #iP&a t i £*& $ * 4 o 

[0 0 4 3] SRWOl'S'* hRR*»E©HH«K* 

^Tk^jaat, irE^v/Dtf ^7^3-^^4-1/ 

>** hRCffcR*L©4*RK*4*R«iaai:*£»- 

[0 0 4 4 ] *£«©!✓ -✓** hRR*RR©-R«fc* 
HT, ItrEuy^hRtlBEfta^S'ftffl-frU*** 50 



12 

eci^iDE^K^WMai, WEuy^fRK* 

-So 

[0 0 4 5] I»RR*R«©-ffi«fc* 
</»T, UE^aaW/XliltE^ttRSrftttS*** 

E«#w/£HttRfl\ REa«fl9*#» si/RE&a/ 

*R©RER*RE*fcaLT»El'5>* hR©*&£ • 

r»*r*u a»«iB*jMbt*. 

10 0 4 61 **ISOWy^hRR**ttli, >JV^9 

hRK^ffl*L*4aaS-ffv^ £R*RjKffcJBK 
i •) REl"?* hR4fJJ5l1-4o 
[0 0 4 7] *S«©l/y* hRR**8:©-S»tt, 
mS.\sV* hRK**ftffi*L»4*iai:, HEPW 
hRC-f V7 r ne^T*3-^R$t*:fl5«-a-L»4j6a 
t, REl'5>;URK;taERR#**flU8*U&4*ia 
t, ttE***atr/XttREJi<Kffc*R£*f#tlri-4 

jaat, rewv** Ymizmn&tnm-z&mt, r 

EUv* hRCRRR&VRfcRtH^ftiafc* RE I/ 
v'* hR#»JKS*iT*4R«*ifr3jJt4*ai:©3 
*>> < 1 1 ooRE&afcfitx., WE#»a*f1f 

»**4B#M/sHtt*fl:, a&tt&tt* arr*a/ft 

^fi?)***©? ^, 1 fc 1 ooRE^ftOXRicJ: 

»K REW2>* hR*«R-*-4. 

[0 0 4 8] ««<0Vv^ hRR*#tfc©-»«»±, 
RE#ft!a*ft»S*4|(rE^W/^BIft*fti: LT, 
«JEU">'^ hROSH, atnnrE**ORREO^H, 

S/Hll*X»S-fr4o 

[0 0 4 9] *«WOUy^hRR**SO-M»li, 
RE#i&atft»S*41ttE«RW*#t LT, REU 
•>^HW$I> &trftER«eRRffi©&E % frffi, 

i$SSr5!$&$*4„ 
[0 0 5 0] bR^**fe©-S«li, 
RE*R*taO f /X«RE*tft^Rfl-tftiD-f4i6a 

vT. hRK:RR«j8aR*M*t-*-4*a0 9 *»^» < fc 
1 o*ft»S*4RE»a/ft*tt*fri: Lt, RE 
*RR;a0 r /XliRE*^O<b*Rfl-©E*, RER* 
ROHRRs RE*nR©R*t*RS**o 

[0 0 5 1] *H^©UvX hRR**R©-R«li % 
RERW/SWtt*ft, RERStiRft* XVRERa 

[0 0 5 2] MfiOVyx hRR**R©-R«li, 
RE*RR*U^ hRCf*ffl-*L*4RaJi» RE* 

*REI/^ HlKim#i-*IlBfc*#LTll9, RE 
RttlS t RERMXR * $ « 4 o 
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[0 0 5 3] $%|Ol/y^ hR»**feO-S8*li. 

?3£&Ig 4. 

[0 0 5 4] *!H!«>1'?X hK»*;tfffi©-S«li» 
»B*«A* I'S'* hRKflU§*L*4iHIKJ:4** 
ftIS t , OTE*R* C^b#*» *f* HO* 6 »aK J: * 
lt^]jSc#K£Ig £ * £ft * ^ 4 c 

[0 0 5 5] *8«OVW MMf**ife©-B«HU 

4*gjtIgi«:X*3*4. 
[0 0 5 6] ffl<OW^ HS»**ftO-S»li, 

4 »MI»I8 1 * s ** . 
[0 0 5 7] m»**tto-»«ii» 

IMB****^* h«fcfWfl*L*4j6aKJ:4** 

ai- <t 4 «jnttjB*ttXJUcjnttxs t * s *4 . 
[0058] #89!© us;* m»**ifeO-B«»4, 

tffE*a-jS*l'5>* hR£fl?/B*La44&ai=J:4*i* 
jRiak, WE US'* hRKiDEft»^«rftffl*L* 

4 Ma e «t 4 sna^K *r * wig t 4 „ 

[0 0 5 9] XQmWJX hRI»±*ffiO-«»li, 
tMBMMttrUy* hK^^ffl-&L»4Ma^J:4*sl 
Wfik, WEl/V* hRjWJM 3*1^44 
■T4fca»=J:«fc»I«i*jfc»3**. 

[0 0 6 0] *»woi/s;^ hR»*#te©-»«tt, 
WIB*R>l«rU^ hRUftffl*L»4»aKJ:4*R 

just, frE4 vr*^TA'3-*RjR*i/y^ h 

Rtc^ffl*L*b4Maic«t 4jJcR*Hgfc£»-S*4. 
[0 0 6 1] #803© Wv* hR^*^fe<0-S#li, 

4iDffltK^i«^iat, MEUv* hRlcS^L* 
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mitt 4 &a k j: 4 suH-ajiBttie t * £*& $ * 4 0 

[0 0 6 2] $^|OI/y^ hRR*:&8;0-lS*li» 
ffiE*fea*fl*3*4WEl#W/?&Mtt*fK MES 

sw^ft, ximE»a/ft^tt*ft**»***£i: 

KJ: 9, WEI/** hR&*&©flrE36«£H*ftaL 

fti-*. 

[0 0 6 3] 

[5&W©*tt©m«] JttT, *88*»SLrt:#*** 

[0 0 6 4] 1. *m9LK.lh\,*jA*1M 

-Igfcli, ESS ©»«i§^®6S;1- 4 

iniSEHKWy^ hR*»*S*, v**KJIMS 
tli>Wm%i'<9- >H»*a LTaaax***-* 
MM U JMHVtt t #JS**«tt t<Ol/ Y *Rttoa 
J**WBLT/<*->Hft«U /^-vi^fm 

[0 0 6 5] 7* MJ y^5 7-f--Cli*gg<0ttftO 
20 JtSttttC, g&, iS< ArF-F2X*-/7l/- 
*-fc**fc««ft©*fl.a**Jlv»feti4. fMmnZt 

[0 0 6 6] #803^<bldU l/'^ 
*#*£0£?Lttfc B-T 4. *1 4D 

h kp R*»t>aft±a«Dwy^ k skar 

MK, **65*a*75 t #ftt4o 
[0 0 6 7] 

mi] 
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I 


L riL _rrur i 




* 7 J 

0"C-CH-CB^ ^ 




<Ht»*!MV7Tr> 


f" C $c<F*CIW 
CH >C V 




R± 




[ OH 1 












Pit 








Hi: 




r 0 

ch»ci 


L 

f 








j-spj- 


in i> 
nx 






I 

R-t-BOC 






d>.AHcycSc-gjcap 






r <?hj l 

f CHfl-^H-SOj f 
I CBa-CHbJ 



[0 0 6 8] **U4* *#HHfi©S?Ltti: 

10 0 6 9] *fc, **e*ttO»v»fl|jjtafe, fl*.l*7 

[0 0 7 0] ifc, ho^a^iitto^ra* 1 ; 

xf-l/><^7KiSii$ (Pa • cm2- s-l-m-2) liifo 
3X1 0-l'T**&^ W/^ h O*- 



[0 0 7 1 ] i>->**Hi^&, -fb^ii^a-c**-i* { 

[0 0 7 2] hROjER 

50 irottattseftiiaiRoi 1 1 lt» mm • am • 
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<02!?«<Drt£l4TfW>i -) U»£ft4o 
[0 0 7 3] HSILfcHfc, VVX 

i8ttiifi»T7C*v». *I^i:gttLfcl/->^ h 81148 

tm k *aMb*Rjs* ksa s n * r t k * * . «ao 

So iftfcO&O&nzK-S-JS-SHtKSS hit, WAY 
[0 0 7 4] fciia»*iK$toftffl : i/s; 

or- 2 o oroatttt»ca*?«*i*. *«<o^if^it 

!B*tfc*v»T, 5* M=J:4*ftlllRiRi:tta* , 4<, 
[0 0 7 5] i4»fl US'* hRi*«© 

LBHBflWfcio /^-VjgtttBMIU #K7X^ 

Uv* hifett • U WtoMStW 

Ummm K. jr * - *J * 4 x. 3t *!> fc PRtttt&S * £P$iJ 

[0 0 7 6] *jKAoSM2:Mt: 

KC*S*l* *W Li iJ»-t 4 * r 7 7 Sr «L*£fc-£4 £ 
i:©"? 

[0 0 7 7] U->** hil)S|KioT8ffl1-*iEE«i6 
(4, i>5S*oy>- t 4: < «S 3 ft fttf* 4 v». 

gaits* i m/»-ai om/»o*ai«o*w*ii 

*R®U^>-v£4x4fc*ft-!i*£4o i»^f7^ 

^ r -J remit* 4 t v» 3 , 2 * f ? 7»a***»"c* 

&*K»1-4o 
[0 0 7 8] Ma*s£^OPjtfcfO*H£ hflj 
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2&Pg*ig4iii<, ifc»*-&*rt4*«fc, BP*>& 
a*««0«WO*l=J: •? M8*SJMi+4£iK 
£f!)Lfc, 

[0 0 7 9] Ult^tiTi:, 
«4 2±T*S i 02^4 3*'*9-->Vltz'<kKi'V 
* hBI4 4 * 1***4 tCRLT» 
1 iUV* hK4 4fc»ft**, LT» U 

VTs VB4 4 *ri«t*. iOtl, WW*** LTI4 

7 5t;~8 5"ctisidtct-&o ifti4, Mm&mm 

HtcPtntftlf, «StSftt*^l4Vv^. h&4 4 <D 

•?-LTH^^taiT*l4 > SKSSIeH 

4 <DS®T-<DSgSI?r 1 Ommt L/co ifc, ^W^X^ 
4 1 ©ftM»ttU*lt4*JK**WE;&IU Okg/c 
m2*g|, L< 141-2 k g/c m2t Ui" 
So ift!4, 0 k g/cm2iSUt, 

2" w;xjm i^at«4 2±ic3Bjasft-fc7v<'f;*»*t 

[0 0 8 0] Uv7 h^K-Kit^jJ^** 

H^(4«tt^T -y ycfflv\ ifi^f? -/»CI4*£**^ 

[0 0 8 1] lEKiSjt^^ : £5iS*Ii$UC J: & 

u v x f oil ic 4 o -c^ 4 s or*® ^ t;^K-r s £-m 

[0 0 8 2] KfkttttRli. JK«*^»iWkO«JISJft» 

S U MS 4 ^B$Fp^ Kge J? -HIS**. 

* JVSIS'C 441/ v 7, h ©ft^ft'&OSEftfi-ffi tc 4 & t 

40 jB*>ft4. *y>*fe^k©ffiaijfti9-i:LT^r»T*) 
[0 0 8 3] ^omnmm^ntLx, ciz-n 

20, Br2-H20 ( I2-KI, NaCIO, NaCl 
04. KM n 04, K2Cr07. Ce (SO4) 2^^*^ 
«?$ft4 0 

[0 0 8 4] 7;w*'JI4, 3fc**«jmaEt»"C**. «iL 
IfpHtTS-l 4 SS, »4L<(41 0-1 20ftt 
7/i'*y*»i8[4«fflv»f,ft4 0 Uv^ hgMHiSfttt- 
gittt*#*>, R*ftffl* f aj«i:44o 7^A'UL 
50 T, KOH, NaOH, NaC03, Ca (OH) 2. 
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Ba (OH) 2, NH40H, TMAH*Wfflv>#S„ 
[0 0 8 5] JHM9»^ Vv* Ymnfe&fiLfrt IX 7 

)\>ii 'Jtf?KOH£fflv\ El l fcTFLfc^tt'C, ftWto 
(As) £4 *>&A1-4|gt::-7*?i Ltfflv>/:Vy 

tt^*^*iSS (f« t*4. i<7)i^ic, KOHita** 
*vMJir»*as36 i a<, us****?! 

t*iti*fe^-5>o fit, K0Ht£j£^<b4fIK©fit£ 

gist, r>u zttmizfttzmmtfm&stizfc 
o. i (*s%) eKJaT^aa-cjbitKiaft 

& o 

[0086] mRtfmtt±&mi>$zw.ofeM&frX'& 

4„ HaS 04l*V^A h H 

2SO4, HN03, HCIO, HC104, HC1, HF 



10 
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* [0087] %w%mniRffiix&i$mW'o tm® 

«BC»t 3 0*filT»4 L<li2 OflEttT 

[0 0 8 8] 2. **UHKJ:4U5>*MI1BI 
( 1 ) iiV-^f 

1 7 2 nm) Srfflv\ 7 * f hft3-8?-C§4„ L 

4R*a f *4* t , JEJBCIiBft**V». 
[0 0 8 9] 
[*2] 





*ft*«irei8] mm 








& vm 








2700 700 


026 


0.12 47 


BWl400um 









[0 0 9 0] #»9!#S>li* *j^»KJ:*VS?X KOg 

®n*§i-4o u->*7. h«-»T?tt4<, uyamit* 

SH1-4. **Hft7* f>«ia*»3B*S*:li*ftO« 
jtffUBfc&oor, I'v^ h©gERflUBIi»#T*>4o 

[0 0 9 1 ] 3. 

133 tc, *3Kftttf&SE*OIRaBIS:«^-*-4, ttfD*ft 

««tofcfto3R»» 1 RvmMMtmyv ? * 2 , a 
^7fc^$iis^©^ft^aiftif 3 sa r ajftffl*Dft7 , o 7 * 

4**, 5eifift*>7 , 5 fcEE;&«W-- K/w<*76<0M 
Kli, SfiH-8SO f 9tcJ; "J»J3tSfl.4. ^§ISs 1 <Oft 
[0 0 9 2] «*jMtofciE«*^**3!S*Ott»)# 



: JfcR]72n»i,K*i#* : tc^T lOmW/an* 



0£Hii§, <E*jS»*-&*1-4*«ft«i^Kii*»* 
[0 0 9 3] ttW*3K*l4:a«k*3K««>O0»it 
30 i©t#®SfcS3li#^*^a»t44„ 
U a«t8 3UJ: »)iBf»1-4. 

[0 0 9 4] *«ftfflttfc*JK*U*»©9J •) #x. : feS 
W<- 1 5 C***l**X1-4»'&li**A><A'7 
12tM<. **A**fc3lElE»c*ttt4*<frli, *2S 

«D1 6 

[0 0 9 5] *3C*&*ttfc©M*ft#*«jF+4. 
S4 H*^W^X;KD^*«^t4o 
40 ifl9K»&+4J:?tt*CR 
lt$ti4o 
[0 0 9 6] 
[*3] 
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[0 0 9 7] 



nd/9 


KWH Kg/km 9 *C L/» 


Kg/cm? 


t) 


U& 


LS 


3.9 1.0 100 2.35 








1J 


35 2.0 120 269 


1.00 


120 


2.69 


LS 


4.0 3.6 140 2.83 


1.00 


140 


2.S3 


13 


4.0 6.0 160 2.96 


1.00 


160 


2.96 








<&&*s$( 


: 100~16©r©»-S-O*Wjj5 








Site*** 








] 


* 


* [*4] 






























u& 








2.55 


5mm 120 


200mm X 0.5mm 


52 




135 


f*3&10mm 32 


200fBfnX l.Omn 


13 





[0 0 9 8] 4 . £tt*IRJ££tt 20 

© »g li MS * ? * * . 

[0 0 9 9] *ftttttJtOTC:*ftltlifittJEfc*« 

&. *fl*»Sii, ail**Wai-4J:}C»«*fttf 

[0 10 0] *H*K#*1-*fl^o*»ttKiWi* 
(1) ^r#x.'bii-&o ii®$<ott&i * 
iCL=ln (I o/i) 
* :*WX»f®IS (#^&/cm2) , 
c : (fl-^fl-E) 

L : lii^S (cm) 

I o / 1 : *S^*=AW*3iS/3J 
iCL50= 1 n (1 0 0/5 0) 

l 5 o : so %&&mm 

[0 10 2] * 



^mt-fho 0%SiiEttli (2) 5*T4*.feii 

he S5C*ftttttJtfc. (2) 9 

•To flit If, iSft 1 7 2 nm0«MO^O5 0 %2 

aiiasi*, Kso^wffia (o. 2 5 9x i o-w 

(42. 2 mmi#<b*U5l?-S:1-*o 
[0101] 

• • • (1) 
02- 0. 2 5 9 X 1 0-19 



(2) 



★ [«5] 



urn cV nun nan ma 




172 


7.21 


3 






175 


7.08 


6 


<10 <10 




185 


6.70 


40 


10 >1X1(H 




191 


6.49 


100 


28 




193 


6.42 


>1G0 


42 




207 


5.99 




>100 




222 


3.38 








183-254 










363 


3.41 
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ft. .«fl"LT»#-CJg*«S8cai-*o ttsaatft** 
g i; js tt ft WfiB# SO->-t>yirJi'^D-b^i:|t 
ft. fiE*«9>r, i »? >74iTUjg«H»lfcJl 

ft*», JttfjWcjg?**. 

[0 10 4] 5. tt**vy^n«tt*ii 
( 1 ) ^Kffi/S 
ttf&tl/y'* hfl»»«li, **fc*Sf- 

tic J: i?i|M*iI*»#3ISft4IE»«**r»*, > h 
; Xfritz\±7<< >x V ? hyX;v^ESL-c«5S:$ft 

[0 10 5] H4C. ^br>EC«««rfifOtt**l/y 
* ha«*«S:«^i-ft. *«2 1 

5*i^vJ>@e«i2 2 >>< 
-2 3 i, f«7>/2 4* WHILES** 2 5 

^^$ap2 7 t$mtn> y 2 sawssft*. 

[0 1 0 6] *K*ttttt&113 1 (H3K^Lfc«ll) 

*e>«a** 

gA^Xl 2£&8<. &aScMtc*ag^£«sti-ftt§ 

[0 10 7] *s^f!t3tVX;H 4(i, 5>f >X>; h 
X;u^^g^[S]lclgSiL, 4>ftvMi|kilO/X;H®a 

tfto 

[0 10 8] *3Kftifta^+>^-2 3li{Sj&£ft4. 
Sftft. 

[0 10 9] *■ + W< 2 714, *«JK 
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*? h 2 8 li$JPtftfl|j£*i$-3©j&Uv\, 
[0 110] (2) ttSftgfftffift 
Uv'X hiO?x>f y>f (&$•)': m 4 tc«:£B&3 it 
TV^4*», ^K^«lt^X;V?r«««iB(cEfiL, & 

Uv** hR**x>f-:/^ (ft#) t4it^-C^4. 
ini«i3ft«HHLfcPS>* MUiJDlti • HftL*«*»e>* 

X 0 St £ 4E & t ft - tfE* ?> ft ft . 
[0 111] fia*tfV|3C:*£>®<E«fll*5FUJBL 
HieSSc* 2 0 0 0 rpmtl±ttl>il, fUKJHESS 

ft*. *sA*i»b«4(fla«raw«*'frciiit 

tSriEJSI-4. 

[0112] 6. vvxym&^vAzT.tmmMMft 

iliffi#T-*4. 

1 0 1 1 3 ] m 3 o***t#ttg*o*igft? > 1 1 

MUfMMSili**?* >1 lAt*I»ft»«?'f 
>llBOfl()fx.^fAtt4ii:i:J:D, Uy^ 

#x.?,ftft. • Sfttttt&Sli. fdS|B#K • » 

fiT-t ft £ t % < -#ft#||S-C b ft. 
[0 1 14] 

»*a^4. #Wft«KliE*«:**L-CV»4*«, 
t:±4. 

[0 115] (IHfeMl) ItofcjcjRfcK.kftl'i;* hR 

R&:H5 (a) K?4x?f->^»»ftlU:CJ&R3 

HI 5 (b) K7^x-?f>^y-Hi (,fij->i;ay 
R).±»:j&atSftfcW5>* hK*ft*t:tt**3K*l 
fJSt*§* : «6, *lt3 0#~ lfl-efHTcAfc. 

[0 116] 

[*6] 











15$> 30# 

















X7f 



*SKfc* : 2.55L/tJ\ tf-f >- f / XA' : rt&lOnm* 32m^ 

[0117] (HJftfl2) ffiJtrt»***3K*tKJ:*U' [0 1 1 8] R* : H5 (c) 5"J a >ft 

MlJfitis?, ffi*TfiJJS*«Eli-r*ftit**fil?>ft -f^>/±A*#:J)DiSx^;i/^-8 OKe V, y V© K 
-CV^ft. 50 -Xfl;6 x l 0 i 5/c c m2 
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fiat******* : iwn«fl\ 7**y (koh) a 
MB!** :*7C»tJ: ? e» 2 
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«aiO»frmiltBfM-liA<B»€»*i*v». 
[0 119] 
[*7] 



[0120] {%mm 3 ) <EJMtfl"Mr*lHM= * * u 
[ 0 1 2 1 ] f#H- : M 5 ( d ) y'Ja >»KltR'>if 
H5 (e) 4«iaiX7f>'^, *"vll/y^ H 



[0 12 2] 
[JE8] 



[0123] (£tt«4) &JKE*£H0 2*r?7* 
[0 12 4] 2^.7 L 7 7'iS : SI<D|*l§ : 



30 



*»2Xfy/ blcSftiMtm) JfefcJcS&ttJT 

[0 12 5] 
[fS9] 

















*ss*tt«tea 






























loot; 


100X3 














tttt 
































»a"*H 




2& 





[0 12 6] (*ttM5) fUtHJift-f *>ttAV^ 

Rtt:BI5 (c) ■>'J3>'MMxyf/^ Tiv 

^*>&A&#:i>0ilx*;v¥-8 OKe V> «J>OK 
-Xf 6X 1 Oi3/cm2 



50 



T-^*-C Ifc, M3O13 0 t:ftn*IAAB 3 0 f» 

1 4 ocaR*Rft&a-cii&ftu&a3 o#t& 

[0 12 7] 
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28 



[SU 0] 













































aft*** 








120"C 


120"C 








1* 














130*C 


140*C 






30f£ 


30f> 





[0128] (Mftfl 6 ) WtBS* 4 t >&\ V v** 

humour, im%- %ft®&&%M<o3m.m*7fi 

to 

5IM7>^:KrIx^y77>y Ul9 1nn 
XM-MlffiltJI: 10mW/cm2 (&3SE) 

i9stfe**«i lc^to mioi o oris****** 



[0 12 9] 
I«l 1] 





































loot 


loot; 








i£ 




&#2 *&&co8UB 










120X; 


wox: 




»ai*ra 


30& 


30# 


toa^fsi ia-c#* 



[0130] (*Jt«7) Uv^ hf listen -t^tfUfi 

fM5>^:Krlx+y-77>y r&ftl9 1nm 
SRrtlMB W*: 10mW/cm2 (jaa&li) 
[0 13 1] HUtX???:**!/?:* h&a 
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